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S (54) Tide: COHDENSBD HBTEROCnrCLTC COMPOUNDS 




NH 



(I) 



1 



^ _C=N— 



*-x.T>23 



or 




00 
CO 

I 

o 



— C=N— 



— CH=C — 



or 



23 



— C=CH— 



(Ml) 



(57) Abstmcb A condensed hBienx:yc}ic compound having poly(adcnosinc 5'-diphosphD-ribosc)polymerase (PARP) inhibiloiy ac- 
tfvjty icprnscnlcd by ihc fonnula (I): whszan R' is hydrogen, halogen, lower aJkyl or lower alkoxy, A and iwo adjacent carbon atoms 
of the six oieinbered ring to be bonded wjih A form benzene ring, pyridine ring, etc, -Y^Y^ U fonnnla (TT) wherein L'\ L", L*^ 
and L^* is (1) lower alkylene, (2) lower aJkenylene, etc, and R^*, , and R" is (1) cyclic amino group, which Is scbstiiuicd wixh 
phenyl c^lionally subsh'iuird with one ur mure suitable subsdiuentCs), etc. provided that when A and iwo 2idjaceni carbon aloms of 
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DESCRIPTION 
Condensed Hefterocyclic Compounds 

5 Technical Field 

This invention relates to novel condensed het^cyclic conqpomids having 
phatmacological activity, to a process for their production and to a phaimaceudcal 
conqpo^tion containing the same. 

10 Background Art 

Poly (adeaiosine 5'-diphospho-iibose) polymerase f^poly (ADP-ribose) 
polymerase" or "PARP", which is also sometimes called "PARS*" for '"poly (ADP-iibose) 
synthetase'^ is an enzyme located in the nuclei of cells of various organs^ including muscle, 
heart and brain cells. PARP plays a physiological role in the repair of strand breaks in 

15 DNA. OixceactivatedbydainagjedDNAfiagmcnts, PARP catalyzes 

to 100 ADP-iibose units to a variety of nuclear proteins, including histories and PARP 
itself 

Some condensed heterocyclic compound having inhibitory activity of PARP have 
been knovioi, for example, in W095/24379, W098/338Q2 and W099/I1624. 

20 

Disclosure of the Invention 

This invention relates to novel condensed heterocyclic compound, which have 
pharmaceutical activity such as PARP inhibiting activity^ to aprocess for their production, 
to a pharmaceutical composition cootBiiiing fhe same and to a use 1faeteo£ 
25 One object of this iirvention is to provide the novel condensed heterocyclic 

cQjnpound, which have a PARP inhibiting activity. 

Another object of Ibis invention is to provide a i^ooess for production of the 
condensed heterocyclic compound. 

A further object of ^us invention is to joovide a pharmaceutical composition 
30 containing the condensed heterocyclic compound as an active ingredient 

Still furfher object of this invention is to provide a use of the condensed 
heterocyclic c(mipound for manufacturing a medicament for treadng or preventing various 
diseases^ or a method of treating or (ZEeveoting various diseases by administering the 
condensed hetmcyclic compound in an effective amount to inhibit PARP activity. 

35 

Thus, the present invention provides flie following. 
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[13 A compound of the foimula (I): 




NH 



(1) 



wherein 

5 R' is hydiogco, halogen, lower a]kyl or lower alkoxy, 

A and two a^acent carbon atoms of the six membered ring tq be bonded with A 
fonnbensme ring, pyridine ring, or five to seven membered partially 
saturated ring optionally containing one or more heteroatom(s) selected firom 
the group consisting of nitrogen atoni, oxygen atom^ and sulfixr atom, 
10 .Y^=Y2-is — N=C— , — C=.N^ , -CH=C_ or — C=CH_, 

J II hi Jl3 Jl4 

[Wherein L", L'^ L" and L" is 
(1) lower alkylene> 
15 (2) lower alkenylene, 

(3) cycloGower)aIkylene, 

(4) cyclo(lower)alkenylene, 

(5) diradical of saturated- or unsaturated moxiocydic groiq> with one 
or more nitio^ atom($), which is obtained after removal of one 

20 hydrogen atom from said monocyclic group, or 

(6) -N(R^)-L- (whcrdn is hydrogen or Iowct alkyl, and L is 
lower allcylene or lower alk^oyleneX and 

R^R^,R2^andR^is 

(1) cyclic amino group, which is substituted widi phenyl optionally 
25 substituted with one or more suitable substituent(s) selected ftom the 

group consisting of halogen, nitro, lower alkoxy, lower alkyl, 
halo(low»)al]5yl, halo(lower)alkoxy and phenyl, and which is c^onally 
substituted with lower alkyl, 

(2) caibocyclic group, which is substituted with i^ienyl optionally 
30 substituted with one or more suitable sub5titu£nt(s) selected fiom fte 

group consisting of halogen, nitro, lower aJkoxy, lov/er alkyl, 
halo(Iower)alkyl, halo(lower)alkoxy and ph«yl, and which is optionally 
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substituted with lower alkyl, or 

(3) amino group, which is substituted with phenyl optionally 
substituted with one or more suitable substitue3Dt(s) selected fix>m the 
groi^ consisting of halogen, nitro, lower alkoxy, lower alkyl, 
5 halo(lower)alkyl, halo(lower)alkoxy and phenyl, and which is optionally 

substituted with lower alkyl.], 
provided that 

when A and two adj aceat carbon atoms of the six membexed ring to be bonded 
with A form benzene ring, 
10 1hen-Y'=Y^-is — c=N— , ^H=C— ox — C=CH- , 

J 12 J 13 J 14 

or its prodrug, or their salts. 
[2] The compound according to [1], wherein 

" C'C C-cC' 

Cr"^ or 

[M*erein X ' and X ^ is N, O or S] . 
[3] The compound according to [2], wherein 
is hydrogen, and 

^\ and R^ is tetrahydropyridyl^ pipetidyl or p^)era2anyl. each of vdudi is 

25 substituted with aryl optionaUy snbslituted vdtfa halogen, 

[4] The compound accordmg to any one of [1]» [2] and [3], whewin 

L is lower alkylene. 
[5] The confound accoidmg to any one of [1], (2], [3] and [4], \^4ierein 

30 Liij^2J 

[61 A pharmaceutically composition comprising a compound of the formula (I): 



(I) 
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wherein 

is halogen, lower alkyi or lower aflcoxy, 

A and two adjacent carbon atoms of the six membered ring to be bonded with A 
fonn benzene ring, pyridine ring, or five to seven membered partially 
saturated ring optionally containing one or mare heteroatom(s) selected fiom 
the group consistii^ of nitrogen atom, oxygen atom, and sutfiir atom, 

,Y'=Y^-is — N=C— , — C=N— . — CH-C— or — C=CH-, 

J 11 J 12 J 13 fl4 



10 



[wherein L", V\ and L^* is 

(1) lower alkylene, 

(2) lower alkenylene, 

(3) cyclQ(lower)alkylcne, 
15 (4) cyclo(lower)a]kenylene, 

(5) diiadical of satuiatedr or unsaturated monocyclic groi^ widi (Mte 
or more nitxDgen atom(sX "^ch is obtained after removal of one 
hydrogen atom from said monocyclic group, or 

(6) -N(R^)-L- (wherein is hydrogen or lower alkyl, and L is 
20 lower alkylene or lower alkenylene), and 

R^R^,R^andR^is 

(1 ) cyclic amino groxq^ which is substituted with phenyl optionally 
substituted with one or more suitable substituent(3) selected from the 
groi^ consisting of halogen, nitio, low^ alkoxy, lower aDeyl, 

25 balo(lo wer)aIkyU haloClower)aIkasy and phenyl, and yAsich is optionally 

substituted with lower alkyl, 

(2) caibocycUc group, which is substituted with phenyl optionally 
substituted wifh one or more suitable substituent(s) selected from tiie 
group consisting of halogen, nitro, lower alkoxy, lower alkyl, 

30 halo(lower)alkyl, halo(lower)alko3^ and phenyl, and which is optionally 

substituted wilii lower alkyI, or 

(3) amino group, vAich is substituted with phenyl optionally 
substituted widi one or more suitable substituent(s) selected from the 
group consisting of halogen, nitro, lower alkoxy, lower alkyl, 

35 lialo(k>wer)aUcyl, halo(lower)a]koxy and phenyl, and which is opticHially 

substituted with lower alkyl.], 
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provided that 

when A and two adjacent carbon atoms of the six membered ring to be bonded 

with A form benzene ling, 
then-Y'=Y'-i3 — C=N'-, -CH=C-— or — C=CH- , 

or its piodrue, or thdr phannaceuticaUy acceptable salts, and a phamiaceutically 
acceptable carrier, -v^ecein said compound is present in an amount effective for 
inhibiting PARP activity. 
10 [7] The phannaceirtical composition of [6] for treating or previ^^ 
NMD A- and NO-indwced toxicity. 
[8] The pharmaceutical composition of [6] for extending the lifespan or proliferative 

capacity of cells or alteriuig gene e3q)ression of senescent cells 
[9] Thephannaceuticalcompositionof [6] for treating or prcvBoting tissue dania^ 
15 resulting from cdl damage or death due to necrosis or ^ptosis; neural tissue damage 
resulting fiom isdienda and reperfiision injury, neurological dis<mlers and 
neurodegenerative diseases; neurodegenerative diseases; head trauma; stroke; 
Alzheimer's disease; Parkinson's disease; epilepsy; Amyotrophic Lateral Scleosis 
(ALS); Huntington*s disease; schizofdirema; dironic pain; ischemia and nloss 
20 following hypoxia; hypoglycemia; ischemia; traimaa; nervous insult; previously 

ischemic heart or skeleton muscle tissue; radiosensitizing hypoxic tumor cells; tumor 
cells ftom recovering from potentially lethal damage of DNA after radiation dierapy; 
skin aging; arteriosclerosis; osteoarthritis; osteoporosis; muscular dystrophy; 
degenerative diseases of ^detal muscle involving replicative senescence age-related 
25 macular degeneration; irxmrune senescence; AIDS; other inxronne senescence 

diseases; inflammatory bowel disorders (e.g., colitis); arttnitis; diabetes; endotoxic 
shodc; septic shock; or tumor. 
[1 0] A melhod of inhibiting PARP activity comprising administering a compound of tte 
formula: 



30 



•NH 



(I) 



herein 
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R' is hydrogen, halogen, lower alkyl or b\ver alkoxy, 

A and two adjacent carbon atoms of the six membered ring to be bonded with A 
form benzrae ling, pyridine ring, or five to seven menabered partially 
saturated ring optionally containing one or more het^oatom(s) selected from 
5 the group consisting of nitrogen atoni, oxygqni atom^ and sulflir atom, 

-Y^^-is— N=C— , — C=N— . -CH=C— or — C=CH-, 

K^l Kr22 I^j^23 ^^^^ 

[wherein L", L^^ L'^ and L*^ is 
10 (1) lower alkylene, 

(2) lower alkenylene, 

(3) cyclo(lower)8JkyIene, 

(4) cycloOower)alkfinylene, 

(5) diradicBl of satuxated- or unsaturated monocyclic group wifh one 
15 or more nitrogen atG(m(s), vAndi is obtained afier removal of one 

hydrogen atom fiom said monocyclic gronp, or 

(6) -N(R^-L- (wherdn is hydrogen or lower alkyl, and L is 
lower alkylene or lower alkenylene), and 

R^R^.R^andR^is 

20 (1) cyclic amino group, which is substituted with pheypyl optionally 

substiitiited with one or more suitable substituent(s) selected &om the 
group consisting of halogen, xutro, low^ alkoxy, lower alkyl, 
halo(lower)alkyl, halo(lower)alkoxy and phenyl, and which is optionally 
substituted widi lower alkyl, 

25 (2) carbocydic group, which is substituted wifh phenyl optionally 

substituted with one or more suitable substituent(s) selected fiom the 
group consisting of halogen, nitro, lower alkoxy, lower alkji, 
haloOower)alkyl, halo0ower)alkoxy and phenyl, and vMch is optionally 
substituted with Iowct alkyl, or 

30 (3) amino group» which is substituted with phenyl optionally 

substituted with one or more suitable substituentCs) selected from the 
group consisting of halogen, nitrc» lower alkoxy, low^ alkyl, 
halo(lower)alkyl, halo(lower)alkoxy and phenyl, and which is optionally 
substituted with lower alkyL], 

35 provided that 

when A and two ac^ acent carbon atoms of the six membered ring to be bonded 
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with A foim benzene ring* 
then^Y^=Y^.is — C:=N— , ^CH=C— or — C=CH^ , 



24 




JlZ ' J 13 

or its prodrug, or their salts. 
5 [11] Auseofa compound offhelbnnula (I): 



(I) 



whereiii 

is hydrogen, halogen, lower alkyl or lower aUkoxy, 
10 Aand two adjacent carbon atoms of the ^ membered ling to be bonded with A 

fbrm benzene ring, pyridine ring> or five to seven membered partially 
saturated ring optionally cxintaining one or more h^e£oatom(s) selected fioxn 
the group consisting of nitrogen atom, oxygen atom, and sulfur atom, 
-Y^Y^^is — N:=C~ , — C:=N— . -CH=C— or — C=CH-., 

^_ J 11 J 12 J 13 fU 

15 "^R^^ "^R^ "^R^ "^R^* 

[Wherein L". V\ and L*"" is 

(1) low^alkylene, 

(2) lower alkenylen^ 
20 (3) cyclo(lower)allcylene, 

(4) cyclo(lower)aIkenylene, 

(5) diradical of saturated- or unsaturated monocyclic group with one 
or more nitrogen atom(sX which is obtained after removal of one 
hydrogen atom fiom said monocyclic 0coxip, or 

25 (6) --N(RVi^ (wherein is hydrogen or lower alkyl, and Lis 

lower alkyiene or lower alkenylene), and 
R^R^.R^andR^^s 

(1) cyclic amino group, which is substituted with phenyl optionally 

substituted with one or moie suitable substituent(s) selected fix>m the 
30 group consisting of halogen, nitro, lower alkoxy, lower alkyl, 

balo(lower)alkyl, balo(lower)alkoxy and phmyl^ and whidi is optionally 

substituted with lower alkyl, 
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(2) carbocyclic groiq), which is substituted with phenyl optionally 
substituted with one or more suitable substituent(s) selected from the 
group consistiuag of halogen, nitio, lower alkoxy, lower idkyl, 
IiaIo(lower)a]]Qrl, halo(lower)alkoxy and phenyl, and which is optionally 

5 substituted wi& lower aBcyl, or 

(3) amino groi^, wbich is substituted with phenyl optionally 
substitated with one or more suitable subs6tuent(s) selected from the 
group consisting of halogen, nitro, lower alkoxy, lower alkyl, 
halo(lower)alkyi, halo(lower)alkoxy and phenyl, and which is optionally 

10 substituted with lower alkyL], 

provided that 

when A and two at^^acent carbon atoms of the six membeted lijoig to he bonded 

with Aform benzene nng, 
then-Y^-Y^-is — C=N— , ~.CH=C— or — C=CH- , 

J 12 J 13 J 14 

or its prodrug, or their pharmaceutically acceptable salts, for manufacturing a , 
medicazneot for inhibiting PARP activity. 

The condensed heterocyclic compound of this invention can be represented by Ihe 
20 fbUowiQgfbimulaCI): 



(I) 



wherein 

is hydrogen^ halogen, lower alkyl or lower alkoxy, 
25 Aand two adjacent carbon atoms of Ihe six membered ring to be bonded with A 

fbim benzene ring, pyridine ring^ or five to seven membezed partially 
saturated ring optionally containing one or mare heten]atom(s) selected from 
die group consisting of nitrogen atom^ oxygisn atom, and sulfur atom, 
-Y'=Y2-is — N=C— , — C**N— , -CH=C— or — C=CH-, 

30 Kr21 K^72 KrZS 

[wherein L", V\ L'^ and L" is 
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(1 ) lower alkyleme, 

(2) lower alkenylene, 

(3) cyclo(lower)aIkyl€ne, 

(4) cycloCowcr)aDcfiiiylene, 

5 (5) diiadical of saturated- or unsaturated monocyclic group with one 

or more nitrogra atom($}, which is obtained after removal of one 
hydrogen atom fiom said monocyclic group, or 
(6) -N(R^L- (\irfierdn R' is hydrogen or lower alkyl, and L is 
lower alkylene or lower alkenylene), and 
10 R^,R^ and is 

(1) cyclic amino group, which is substihited with phenyl optionally 
substituted with one or more suitable suhstitueiit(s) sdccted fiom the 
group consisting of halogen, nitro^ lower alkoxy, lower all^, 
haloGower)al]syl, haloGower)aIkDxy and phenyl, and which is optionally 

15 substituted with lower alkyl, 

(2) caibocydic grot^, v/bich is substituted with phenyl optionally 
substituted with one or more suitable sub^tuent(s) selected from the 
groirp consisting of halogen, nitro, lower alkoxy, lower alkyi, 
haloOower)3lkyi, halo(lowBr)alkoxy and phenyl^ and whidi is optionally 

20 substituted with lower sIkyU or 

(3) amino group, \^ch is substituted with phenyl optionally 
substituted with one or more suitable sub5tituent(5) selected fiom the 
groi:^ consisting of halog^ nitro, lower alkoxy^ lowc^ alkyl, 
halo(lower)alkyL, halo(lower)a]koxy and phenyl, and which is optionally 

25 substituted with lower aU^L], 

provided that 

wh^ A and two adjacent carbon atoms of the six membered ring to be bonded 

with Afbim benzene ting, 

then-Y^-Y^-is — CsN— , -CH=C— or — C=CH— , 
hi in hi 
30 ^jip ^R^ *^R^ 
or its prodrug, or their salts. 

The compound (I) or its prodrug, or their salt can be prepared by the following 
processes. In ^ following ibnnulae, compounds may be prodrugs or their salts. 

35 



9 
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Process 1 



O 




(II) m (i^) 

or its salt orits salt orits salt 

[whereia, R^* and A aie each as defined above^ and R^ is lower alkyl.] 

In tibis process, the conipomid (I-a) or its salts can be produced by reacting the 
10 compound (IT) or its sah and compound (HI) in the presence of base, such as inorganic 
baseSj for example, an alkali metal [e.g., sodium or potassium], alkoxide, hydroxide, 
caibonate or bicarbonate ttiereof, or otg^nic bases such as a trialkylamine [e.g.» 
tcimethylamine or tdetfaylamine] ox the like. 

The reactLon is usuaUy carried out in a concventional solvent such as an alcohol 
16 (e.g., methanol, etfaanol or isofKopyl alcc^l), ether (e.g., tctrahydiofiinin, dioxane, 

diethyledi^X amide (cg.^ N-dhnefhylformamide, N, N--diinelh/lacetamideX mtcile (e.g^ 
acetonitrfle), or any otiier oigamc solvent which does not adviersdy affect the reaction. 
The reaction may be usually canied out under cooliiig to heatuig since the reaction 
tenopecature is not critical 

20 

Process 2 



O 




(IV) a-b) 

or its salts or its salts 

[wherein, R' and A are each as defined above, and is CH or N» L'^ has a same meaning 
ofL orL jandR has a same meaning of R or R .] 
30 In this process, the cornpound (I-b) can be produced by subjecting tte conqpound 

(IV) to cyclizadon reaction in the presence of base^ such as inoi^ganic bases, for example, 
an alkali metal [e.g., sodium or potassium], alkoxide^ hydroxide, carbonate or bicaibonate 
tttereof, or oiig^nic bases such as a trialkylamine [e.g., trimethylamine or triethylamine] or 
the like. 

35 The reaction is usually carried out in a conventional solvent such as water, an 

alcohol (e.g., methanol, ethanol or isopropyl alcohol), ether (e.g., tetrahydroiiiran« dioxane^ 
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diethylether), amide (e-g„ N, N-<iimethylformamide, N, N-dimethylacetamide), nitrile (e.g., 
acetonitrile), or any other orgaaic solvent which does not adversely affect the reaction- 
The reaction may be usually canied out under cooling to heating since the reaction 
temperature is not critical. 

5 



Piocess 3 




(V) oritssalt (I-c) 

QX its salt ■ oritssalt 
[herein, and Aare each as defined above, and is CH orN, L^^ has a same meaning 
of or Z is halogen, and 

15 

^R^ is substitixted cyclic amino groups or optionally substituted amino gxoiqi.] 
In this process, ibe compound (I-c) or its salts can be produced by reacting the 
compound (Pf) or its salt sud compound (V) in the presence of base, such as inoig^nic 
baseS) for example, an alkali metal [e.g., sodium or potassium], alkoxide, hydroxide 
20 carbonate or bicarbonate thereof, or organic bases such as a trialkylaniine [e^g., 
trimethylamine or triethylamine] or the like. 

The reaction is usually canied out in a conventional solvent such as an alcohol 
(e-g., methanol, ethanol or isopiopyl alcohol), ether (e.g^ tetrahydrofinan, dioxane, 
dietfaylefher), amide (e*g*, N, N^dime&ylfcwmaniide^ N, N-dimethylacetamide), nitrile (e.g^ 
25 acetomtnle)^ or any otitier oiganic solvent which does not adversely affect titie xeactioiL 
Hie reaction may be usually carried out under cooling to heating smce the reaction 
temperature is not critical. 
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Process 4 

o 



NH ^K* 



6 Nw.^^^' 

ij6 (VI) 

2 oritssalt 

(V) 
or its salt 

10 [wIiexein,R^ and A are each as defined above, and is CH or N,L^^ has a same me^^ 
of or l}\ Z is halogen, and 




ThisieadioD can be carded out in ifae same manner as Process 3. 



is substituted cyclic amino groups or ofvtionally substituted amino group.] 



15 

The compound of the present invention can be purified by any conventiooal 
purification methods employed for purifying organic compounds, such as recrystallization, 
column chjomatography, thin4ayer chromatogrs^hya high-perfonnasce liquid 
cjuomatogr^hy and &e like. The compounds can be id^tified by conventional methods 
20 such as NMR spectrogntphy, mass spectrograpby, IK. spectrography, elemental analysis, 
and measurement of melting point. 



Some of the starting compounds ([[), (III), ^V) and (V) are novel and can be 
prepared by die weQ-known processes or its analogous processes^ for exan^le^ the 
25 processes described in fbeWO2000/42Q2S and llie processes shown ^ 
mentioned below. 



Suitable salts of the compounds of the present invention are pharmaceudcally 
acceptable conventional non-toxic salts and can be an organic acid addition salt (e.g. 
30 ibnnate, acetate, tdfluoroacetaae, maleate, tartrate, oxalate, methanesulfonate, 
benzenesulfbnate, toluenesulfonate, etc.), an inorganic acid adcUtion sah (e.g. 
bydiochloiide, hydrobromide, siilftte, phosphate^ etc.X a salt with an amino acid (e^g. 
aspartic acid salt, glutamic acid salt, etc*), or Ae like. 

The "prodrug'' means the derivatives of compounds of ihs present invention 
35 having a chemically or metaboKcally degradable grox^, which becomes phamaceutically 
active after biotransformation. 
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The compounds of foimula (I) may contain one or more asymmetric centers and 
thus they can exist as enantiomers or diasteneoisomeis. Furthermore certain compounds 
of fomula (I) which contain alkenyl groins may exist as cis- or trans-isomers. In each 
instance, the invention includes both xnixtures and sepamte individual isomers. 
5 The compounds of the formula (I) may also exist in tautomeric forms and fhe 

invention includes both mixtores and separate individual tautomers. 

The compound of the formula (I) and its salt can be in a form of a solvate, ^ch 
is included within the scope of the present inventioxi. Hie solvate prefetaibly include a 
hydrate and an ethanolate, 
10 Also included in the scope of invention are radiolabeiled derivatives of 

compounds of fonnula (I) v^hich are suitable for biological studies. 

In the above and subsequent description of the present specification, suitable 
examples and illustradons of the various definitions, which the present invention includes 
15 vdlhin the scope tiiereof, are explained in detail as follows. 

The tema loAver" means a group having 1 to 6 carbon atom(s)a unless otherwise 
provided. 

Suitable "lower alkyl" includes a straight or branched alkyl having 1 to 6, in 
particular I to 2, carbon atoms. Preferable examples which may be mentioned are m^hyl, 
20 ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl and hexyl. 

Suitable "lower alkoxy" includes straight or branched alkoxy having 1 to 6, in 
particular 1 to 2, carbon atoms. Preferable examples ^(^ch may be mentioned are 
medioxy, ethoxy, n-piopoxy, isopropoDcy, n*buto^, iso-butoxy, seobutoxy and tert-butoxy, 
preferably methoxy. Suitable '^ower alkylarnxno" include mono (lower) aUgdamino and di 
25 (lo^^^) ^OO'l^Q^aino. Preferable examples which may be mentioned aie mdhylammo, 
dimetfayiamino, eOiylamino, dimetbylamino, n-profpylamino» isopiopylamino, 
n-butylamino^ iso-butylamino, sec^butylamino and tert-butylamino, prefoably 
dimethylamino and dieihylamino. 

Suitable "lower alkylene^ includes a straight or branched alkylene having 1 to 6, 
30 in particular 3, carbon atoms. Preferable examples which may be mentioned are 
methylene, ethylene, iiimethylene, propylene, methyltrimethylene (1- or 2- 
methyltrimethylene) and hecametfaylene, preferably trimethylene. 

Suitable "^ower alkenylene'' includes a straight or branched alkcnylene having 1 
to 6, in particular 3, carbon atoms. Preferable examples which may be mentioned are 
35 vinylene, propenylene, dJmediylpropenyleae (eg., 3,3-dimcthylpropenyIene, etc.) and 
hwenylene preferably propenylene. 
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- The terra '"halogen" meaus fltioio, chloro, bromo or iodo. 
Suitable "halo(lower)alkyl'' contains 1 to 4, in particular 1 or 2, carbon atoms, and 
preferably 1 to 9, in particular 1 to 5, identical or aiflFerent halogen atoms, preferably 
fluorine^ chlorine and bronoine, in particular fluorine and chlorine. Examples may 
5 be mentioned are trifluoromethyl, trichioromethyl, cblorodifluoromediyl, 
dichlorofluoromeaiyl, chloromethyl, hromomethyl, l-fluoicethyl, 2-fluoroefhyl, 
2;£-difluoroethyl, 2,2^-trifluoroeaiyl, 2 A2-tricldoioethyl and pentafluoroethyl, preferably 
trifluoiomethyL 

Suitable •TialoGower)alkoxy^ contains 1 to 4, m particular 1 or 2, carbon atoms, 
10 and preferably 1 to 9;, in particular 1 to 5, identical or different halogen atoms, preferably 
fluoiiue, cMorine and bromine, in particular fluorine and chlorine. Examples which may 
be mentioned arc ttifluoromethoxy, trichloromethoxy, chlorodifluoromethoxy, 
dichloiofluoromethoxy, chlorometfaoxy, iHomomethoxy, 1-fhioroethoxy, 2-fluoroethoxy, 
2^-difluoioetfaoxy, 2,2;2^fluoroefhoxy, 2,2,2-trichlorDethoxy and pentafluoroelfaoxy, 
15 preferably trifluoiomcdioxy. 

The term carbocydic group intended to mean cycloOower)alkyl or 
cydo(lower)aIkenyl. 

Suitable '^cyclo(lower)aI]£yl'' and cyclo(lower)alkyl moiety in the term 
''cyclo(lower)aIkyiene'' includes a satimled catfoocycle having 3 to 7, in particular 5 to 6, 
20 carbon atoms. Preferable examples which may be mentioned are cyclopropyl^ cyclobutyL 
cyclopenlyl, cyclohexyl and cyclohq)tyl, preferably cyclopropyl and cyclohexyl. 

Preferable example which may be mentioned as "cycloGower)aIkyleaie" are 
cyclohexylene (e.g.^ 1,3- cyclohexylene^ 1^4-cycloheicylene, etc). Suitable 
''cycIo(Iower)a]kenyr and cyclo(lower)alkenyI moiefy in the term 
25 '*cyG]o(lower)alkenyI^e" includes a partially saturated carbocycle having 3 to 7, in 
particular 5 to 6, carbon atoms. Prcfocable examples which may be mentioned are 
cyclopropenyl, cyclobuteayl, cyclopentBnyl, cyclohexenyl and cycloheptmyl, prcf^ably 
cyclopeutenyl and cyclohexenyl. 

Preferable example which rnay be mentioned as "cyclo(lowcr)alkylene" are 
30 cycl<^entcnylene (eg., l.S-^yclocyclopeiit-l-enylene, etc.), cyclohcxcnylcne (e-g,, 1,3- 
cyclohex-l-cnylene» etc.). 
Suitable TieteroaryP and heteroaryl moiety in the terms 1ieteroaiyJGower)alkyr and 
<^eroaromatic acyr is intuded to mean 5- to 7'-membered rings having preferably 1 to 3, 
in particular 1 or 2» idwticaJ or diflerent heteroatoms. H^eroatoms in the heteroaryl arc 
35 oxygen, sulfur ornitrogen. Examples which may be mentioned are furyl, tfaienyl, 

pyrazolyl, imidazolyl, triazolyl (e,g., 1^3- and ) ,2,4-tria2olyl, etc.), isoxazolyl, thiazolyl, 
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isothiazolyl, oxadiazx>lyl (e.g., l,3,4-» and l;2,5-oxadia^olyl, etc,), azepinyl, pyrrolyl, 
pyridyl, piperazinyl, pyridazinyl, pyrixnidinyl, pyrazinyl, triazmyl (e.g., 1,3,5-, 1,2,4- and 
l,2,3-tria2inyl. etc.), oxazinyl (e.g., 1^,4- and 1;2,6-Dxa2myi, etc,), oxepinyl, thicpinyl, 
diazepinyl (e.g., l^,4-dia2epinyl, etc.), preferably thienyl, pyrazolyl, imidazolyl, thiazolyl, 
5 pyiidyl. pyrazinyL 

Suitable "^cyclic amiDo group" are heteroaiojnatic or alipbatic ring systems having 
one or more nitrogen atoms bs the heteioalom, in whicli the heterocyclic rii^gs can be 
sahiratBd or unsaturated, can be one ring system or several fiised ling systems* and 
optionally contain further heteroatoms, such as mtFogen, oxygen and sulfur and the like. 

10 Cyclic amino groups can furthennore also- denote a spiro ring or a bridged ling system The 
number of atoms vdiich form cydic amino groups is not limited, for example in the case of 
a sin^e-iing system, they comprise 3 to 8 atorus^ and in the case of a three-ring system, 
they comprise 7 to 11 atoms. 

Preferable examples of ""cycUc amino group" are described as follows: 

15 (1) examples v^ch may be mentioned of cyclic amino group with satmated mo^cydic 
gioiq)5 with one or more nitxogm atom(s) as the hetexoabom are azctidin;^ (3-az^dinylX 
pynolidmyl (ag^ I- and S-pyirplidinyl, etc), piperidyl (B.g., jnpeddine, 4-piperidyl, etc), 
homopiperidino (e.g., hexaliydio-lH-azq>in-l-yl> efcc.X homopiperazinyl (e.g., 
hcOThydro-lH-l, 4-dia2eiiin-l-yl, etaX imidazolidinyl (e.g., l-imidazolidinyl, etc.), 

20 piperazinyl (e.g., 1-piperazinyl, etc.X perbydjopyrimidinyl (e,g., perhydropyiiniidin-l-yl, 
etc.) or diazacydoheptanyl (e.g., 1,4-diazacycloheptan-l-yl, etc,); 
(2) examples vA&h may be mentioned of cyclic amino group with unsaturated 
mcmocyclic groups with one or moie nittog^ atom(s) as the heteroatom are pyrrolin]^ 
(e,g., 2-pyiioluHl-yl, etc.), pyrrolyl (e,g., 1-pynoJyl, etc), t^iahydiopyridyl (e.g^ 

25 3,6-dihydio- ((2I^yri<tyl, etc), pyridyl (e.&, 2-pyridyl, etc), tetxahydioazepinyl (e.g., 
23,6,7-4etrahydrO"lH-azepia-I-yl, 2,3 AT-tetrahydro-lH-azepm-l-yl, etc), fanidazolyl 
(1-imidazolyI), pyrazolyl, triazolyl, tetrazolyl, tetrazolyl, pyrimidinjd, pyiazinyl^ 
pyridaaajiyl, dihydro-pyridazinyl (e.g., 1,2-dibydro-pyridazin-l-yl, etc) or 
dihydro-pyrimidinyl (e,g„ i;2-dihydro-pyriraidin-l-yl, etc.); 

30 (3) examples v/hich may be mentioned of cyclic amino groups with saturated or 
unsaturated monocyclic groups with one to three nitiogw atoms and one to two sulfur 
atoms as heteroatoms are thiazolidinyl (e.g., 3-ftiazolidinyl, etc.), isothiazolinyl (e.g., 
2-isottuazoliiKyl, etc.) ot thiomorpholino; 

(4) examples which may be motioned of cyclic amino ffoups with saturated 
35 unsaturated monocyclic groups with one to three nitrogen atoms and one to two oxygjsn 
atoms as heteroatoms ate oxazolyl, isoxazolyl, 0Kadia2X)lyl (e.g., l,2,4-oxadia2Dlyl, or 
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l,334-oxa£3ia2olyl) or morpholrayl; 

(5) examples which may be mentioned of cyclic aixiino groups with saturated or 
uiisaturated fiised cyclic groups are indolyl (e.g.^ l-indolyl, etc.)> dihydrobenzimidazolyl 
(e,g., l,2'^ihydrobenzlmida2ol-l-yl, etc.), perhydjopyrrolo[l,2-a]pyrazinyl (e.g., 

5 periiydropyiiolo[l,2-alpyrazin-2-yl, etc.), tetrahydrobenzofflisoquinolijiyl (e-g., 

l,4^,6-tetrahydiobmzo[f]isoquinolto-3(2I^ etc,), hexahydtobenztfjisoquinoliiiyl (e.g^ 
cis- and trans-l A4fl,5,6J0b-h«rabydrobeiiz[gisoqim etc), 
tetraliydtopyrido[3,4*]iiidolyl (c.g,, UA9-tetrahydio-2H-pyrido[3,4.b]indol-2-yl, etc) 
tetrahydrobenzazepinyl (e.g., 1 A4,5-tetrahydro-3H-3-beii2a2epiii-3-yl, or 
10 dihydroisoquinolinyl (e.g^ 3,4-dihydro-2(]H)-isoqmnolinyl, etc.); 

(6) exanq)les vrfiich may be mentiDned of cyclic amino groups with spirocyclic groups 
are azaspiro[4,5]decanyl (e.g., 2-azaspiro[4,5]decan-2-yl, etc.), 
spiit>[lH-indcne-l,4'-piperidyl] (e.g., spiro[lH-mdene-l,4'i)iperidin-l'-yl], etc,), or 
dihydrospiro[lH-indjeiie-l,4-piperidyl] (e.g., 

15 2,3-dilQrdiospiro[lH-indai^l,4'-pq)eri<^^ etc.); 

(7) exmspls& wbich may be jpamdoiied of cyclic amino groups bridlgBd heterocyclic 
groiqjs are a2abicyclop,2,l]heptaiiyl (e.g., 2-azabicyclo[2AllheptaD^7-yl, etc,), or 
diazabicgrcIop.2.1]heplyl (e-g., 2^-dia2abicyclo[2:2-l]hjept-2-yl, etc.)- 

Among the above, prefeiable '^cyclic amino group" included in is 
20 above-maatiojiEd (1) or (2), in which the most preferable one is p^peri^l, 
tetrahydropyiidyl or piperazinyL 

Pteferable acamples which may be mentioned of "diradical of saturated or 
unsaturated monocyclic group with one or more nxtro^n atomCs), ^diicb is obtained afier 
removal of one hydrogen aitoni fix)m said monocyclic group" are azetidinylene (e.g., 1^ or 
25 i;3-azetidinylene), pyiiolidinylaic (e.g., 1^- or 13- pynolidinylBne), or pipOTdinylaie 
(e.g., 1,3- or 1,4-piperidinylenc), 

It has been known that, during major cdlular stresses, the activation of PARP can 
rapidly lead to cell damage or death through depletiou of energy stores and PAR? 

3D activation play a key role in both NMDA- and NO-induced neurotoxicity (2hang ct. al.. 
Science, 263; 687-89 (1994)). Therefore, the compound possessing PARP inhibiting 
activity, such as the compound (I) of this invention, or pharmaceutically acceptable salts 
axe useful in treating and preventing various diseases ascribed by NMDA- and NO-induced 
toxicity. Such diseases include, for example^ tissue damage resulting fiom cdl damage or 

35 death due to necrosis or apoptosis; neural tissue damage resulting from ischCTua and 
rerperfosion injury, neurological disorders and neurodegenerative diseases; 
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neurodegenerative diseases; head trauma; stroke; Alzheimer's disease; Parkinson's disease; 

epilepsy; Amyotrophic lateral Scleosis (ALS); Hxintington's disease; schizophrenia; 

chronic pain; ischemia and neuronal loss following hypoxia; hypoglycemia; ischemia; 

trauma; or nervous insult. 
5 It has been deanonstrated that PAKP inhibitor axe useful in deducing in&ict size 

(Thiemennann et al, Proc. NatL Acad. Sci. USA, 94: 679-83 (1997)> Therefore, the 

compound possessipg PARP inhibitix]^ activfty, sudi as the conq)Ound (I) of this inventicMi^ 

or phaimaceutically acceptable salts are usefid in treatment and preve3[ition of previously 

ischemic heart or skeleton muscle tissue. 
10 It is also known that PARP is thought to play a role in enhancing DNA repair. So, 

the compound possessing PARP inhibiting activity, such as the compound (I) of this 

mvention, or pharoiaceuiically acceptable salts are effective in treating and preventing 

radiosensTtizing hypoxic tumor cells; tumor cells from recovering from potentially lethal 

damage of DNA after radiation therapy. 
15 Further, the compound possessing PARP inhibiting activity, sudi as the compound 

Q) of this invmtion^ or phannaceutically acceptable salts are usefid in extending fhe 

lifespan arxl proliferative capacity of cells and altering gene expxessian of senescent cells. 

They are useful for treating and preventing sldn ag^ig Alzheimer 's diseases; 

arteriosclerosis; osteoarthritis; osteoporosis; muscular dystrophy; degenerative diseases of 
20 skeletal muscle irrvolving repUcative senescence age-related macular degeneration; 

immune senescence; AIDS; and other immune senescence diseases. 

Still further, the compoimd possessing PARP inhibiting activity, such as the 

con^und Q) of this invention, or phannaceutically acceptable salts are effective in 

treating and preventing uxQarmnatoxy bo^wd disc^d^ colitis); arthritis; diabetes; 
25 endotoxic shock; sqpticshodq or tumor. Also, they are usefid in reducing prolifixation of 

tumor cells and malnng syner;^[stic effect when tumor cells are co-treated with an 

all^lating drug. 

The compound possessfaig PARP inhibiting activity, such as the compound (I) of 
diis invention, or pharmac«itically acceptable salts are effective in treating and prerventing 
80 pituitary apoplexy; conjunctivitis; retinoblastoma; retinopathy; acute retinal necrosis 
syndrome; Sjogren's syndrome. 

The compound (I), its prodrug, or thdr salt can be administered alone or in tiie 
form of a mixture, preferably, widi a phannaceutical vehicle or caiiier. 

Hie active ingredient of this invention can be used in the form of a pharmaceutical 
35 preparation, for example, in sohd, semisolid or liquid fonn, vduch contains a compound (I), 
as an active ingredient, in admixture with an organic or inorganic carrier or excipient 
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suitable for external (topical), enteral, intraveaous, intramuscular, parenteral or 
intramucous applicatiaiis. The active ingredient can be formulated, for example, with the 
conventional non-toxic, pharmaceuticaUy acceptable carriers for ointment, cream, plaster, 
tablets, pellets, capsules, suppositories, solution (saline, for example), emulsion, 
5 suq>ension (olive oil, for exainple)^ aerosols, pills, powd^ syrups, ityections, troches, 
cataplasms, aromattc waters, lotion^, buccal tablets, sublingual tablets, nasal drops and any 
oth^ fonn suitable for use. The cani^ vMch can be used are water, wax, glucose^ 
lactose, gum acacia, gelatin^ maonnitol^ starch paster, magpesium tiisilicate, talc, com starch, 
kemtin, paraffin, colloidal silica, potato starch, urea and other carriers suitable for use in 

10 manu&cturing preparations^ in solid, semisolid, or liquid form, dnd in addition auxUiary* 
stabilizing, thid^ening and coloring agents and perfumes may be used. The active 
compound is included in a pharmaceutical composition in an elective amount 5u£6icient to 
produce die desired effect upon the proce^ or condition of the diseases. 

The active mgredioit can be fonnulated into, &r example, preparations for Odcal 

15 ^plication, preparations for ii^ectioD, preparations for external ^[yplicaiion, preparations 
for inhalation, pieparatLons for application to mucom membranes. 

Mammals which may be treated by the present invention include livestock 
mammals such as cows, horses, etc., domestic animals such as dogs, cats^ rats^ etc. and 
humans, preferably humans. 

20 While the dosage of therapeutically e£6ective amount of the conqpound (I) will 

vary depending upon the age and condition of each individual patient, an average single 
dose to ahuman patient of about 0.01 mg, 0.1 mg, 1 mg, 10 mg, SO mg, 100 mg, 250 mg, 
500 mg, and 1000 mg of the conqx>UDd (I) may be effective for treating the 
above-mentioned diseases. In genef^l, amounts betweea 0.01 m^body and about 1 ,000 

25 rog/body may be administered par day. 

In order to iUustrate the usefulness of the object compound (I), the 
pharmacological test data of the compound Q) are shown in tte following. 
A. Test Compound 
30 (1) 2-[3-(4-Phenyl-3,6-diTiydio-l(2H)-pyridyI)ptopyll.5,6,7,8- 
4(3H)-quinazolinone 

(Compound A: The compound of Example 1 ) 

(2) 2'[3-<4-PheayI-3,6-dihydro-l(2H)-pyridyl)propyi]- 
3»5,7.8-tctrahydro-4H-tMopyrano[43'<qpyiimidm-4-one 

35 (Con^und B; The compound of Exaxnple 3-(10)) 

(3) 4-[4<4"PhenyM,6Hiihydro-lC2IC>-pyiidyi)buiyI]-l(2I^ 
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(Compound C: The compound of Example 7) 
(4) 4-[4-(9.Methyl-13,4,9-tEtrahydio-2H-pyrido[3Ab]i^ 
1 (2H)-phthala2mone 

(Compound D: The coropound of Example 9-(7)) 

5 

B, PABP inhihitoiy acdvi^ Qn vitro assay) 

(1) Assay conditions: 

The lecombiDant human PARP (SJzng piotein/ml) wete incubated Tvith a test 
compound in a lOOfJil reaction buffer containing the indicated concentration of 1 mCi/znl 

10 ^^-NAD, 5QmM Tris-HCl, 25mM MgCU ImM DTI (dithiothrdtolX O.OSmM NAD 
(nicotinamido adenine dinucleotideX Img/ml activated DNA. pH8,0, Incubation was for 
15 minutes at a room temperature and the reaction was stopped by the addition of 200fil of 
ice^ld 20% trichloroacetic add followed by rapid filtration through GF/B filters. The 
filters were treated with sciidiUation fluid and acid'^insoluble counts were measured for 

15 quantification of unit activity. 

PARP inhibitory activity (%) = 

[l-<en2yme activity with test coxxq)ound)/(enzym6 activily witib vdbdcle)) xlOO 

(2) Result 

20 PARP inhibitory activity (ICsd) in test compound. 



Test Compound 


ICSOOiM) 


Confound A 


<0S 


CampoundB 


<0J 


Conqjoiuid C 


<03 


CompaundD 


<0.5 



This invention relates to novel Quroazolinone compounds had a potent PARP 
inhibitoiy activity. PARP inhibitors including this invention relates to novel quinazolinone 
compounds were effective in preventing reduction of striatal DA and its metabolite induced 
25 byMPTPtieatinentinmice. Therefore, it suggests that these compounds may have 
piotective benefit in treatment of neurodegenerative disease such as Parkinson's 
disease. 

Abbreviations used herein have the jfollowing meanings: 
30 ABBREVIATION DEFINrnON 

Me methyl 
Et ethyl 
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TBu teit-buthyl 

Bd benzyl 

Ph phenyl 

Ac acetyl 

5 Bz benzoyl 



Any patents, patent applications, and publicatians ched horein are incorporated by 
reference. 

Best Mode for Cairying out the Invention 
10 The following Preparation and Examples are given for the purpose of illustrating 

the present invention in detail, but are not to be construed to limit the scope of the present 
invention. 

Preparation 1 

15 To a soliidon of 3,4-difIuotolMro0K>bBiiz]ene (5.B1 g) in tetrahydrofinan (50 ml) 

was added dropwise n-butyl lithium (193 ml) at - 78 % under xutrogen. Themixture 

stirred at flieteinperature for 0.S hour. To the ixiixture was added dropwtee a solution 
of t-Butyl 4-oxo-l-pip^diDecari>oxylate (5 g) in tetrahydrofbran ^0 ml) at * 78 ^t), and 
themixtniewasstuxedfbrl hour; then warrned to 0 ^ and stirred for furtfc^ 1 horn: 

20 The reaction was quenched with water and extracted with elhyl acetate ^ The 
combined extracts were dried over magnesium sulfete and concentrated. This crude 
t-Butyl 4-(3,4Hiifluorophenyl)-4-hydroxy-l-piperidinecarboxyl^ was used for the ne3ct 
st^ without finther purification^ 

25 Preparation 2 

To a solution of t-butyl 4-(3,4-difluoroplieiiyl)-4-hydro3iy-l-piperidinBcaib^ 
(8.96 g; net 7J9 g) in dichloromethane (98 ml) were added m sequence 
methanesulfonylchloride (5.77 mlX triethjdamine (34.7 ml) and 4-dimethylaminopyridine 
(1 52 mg). After stirring at room temperature for 2 hours, the mixture was diluted with 

30 water and extracted with dichloromethane twice. The combmed extracts were dried over 
magnesium sulfetc and concentrated. A solution of the residue and triethylamine (34.7 
ml) in dichloiomefliane (98 ml) was stirred at room temperature for 2 days. The nuKtuie 
was dihiled with water and the orgam'c layer was separated. The organic extract was 
dried over magnesium sul&te and concentrated. The residue was chromatogrs^ed on 

85 silica gel using 1 0% ethyl acetate in heicane as an eluent to give t-Butyl 

4K3,4^ifluoxx)phenyl)-3,6-dihydio-l(2H>-pyridinecarboxyl (437 g) as an oil. 
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NMR (CDCI3, 5): 1 .50 (9H, s), 2.40 ^ 2.60 (2H, m), 3.63 (2H, t, J=5 J Hfe), 
3.90 - 4.20 (2a m), 5,97 (IH, s), 6.80 - 7,40 (4H, m). 
Mass (ESI): 318.2 (M+Na)^ 

5 Preparation 3 

To a solution of t-butyl 4-(3,4-difluoit>phenyl).3,6-dihydro-l(2H)- 
pyridinecarboxylajte (4.3 g) in efhyl acetate (20 ml) viras added dropwise 4N bydiogen 
chloride in ethyl acetate (1825 ml), and Hie nuxtore was stirred at room temperature 
oveniight After ervaporation of the mixture, the residue was triturated with ethyl acetate 
10 and diisopropylethei, and the resulting pofvvder was coU^ 

diisopropylether and dried in vacuo to give 4<3,4-I>ifluorophenyl)-l A3,6- 
tetiahydropyridine hydrochloride (3.25 g). 

NMR (DMSO-d(j, 5): 2.20 - 4,20 (6H, m), 6.09 (IH, s), 7.00 - 7.80 (3H, m\ 
9.07(2H,hrs) 
15 Mass (ESI): 196.2 (M+H)* 

fteparatjon 4 

To a suspension of L-alanine methyl ester hydrochloride (12^ g) and 
triethjdamine (38.6 ml) in dichloromefhane (130 ml) was added dropwise 
chloroacetylchloride (8,83 ml) at 0 "C. After stirring at 0 ""C for 30 minutes, the mixture 
was conceDlrated and diluted with ethyl acetate (100 ml) and IN aqueous hydrochlonc 
acid (100 ml). The organic layer was sqMoated, washed with water twice, dried over 
magnesium sulfite and concentrated, Asolulion of the lesddue in 40% ethyl acetate in 
hesuuie (200 ml) was treated with silica gel (85 g), and silica gel was removed hy filtration 
and washed with 40% ethyl acetnte in hexane (200 ml) twice, and the combiaed filtrate 
was concentrated to give methyl (2S)-2-[(chloroacetyl)amino]propanoate as a brown oil, 
NMR (DMSO-dfi, 5): 130 (3H, d, J-73 Hz), 3.64 (3H, s). 4.09 (2H, s), 
4.20-4.35 (IH, m), 8.64 (IH, d, JH6.8 Hz) 
Mass (ESI): 202-2 (M+Na)* 

Prcpaiation5 

A solution of methyl CZS)-2-[(chloroaoetyr)ammo]propanoate (5 g), 
4-chloroanLline (3.55 g) and triethylamine (11.6 ml) in toluene (50 ml) was stirred at 
100 ^ ovemi^L The xnixturevras diluted with water (1 00 rnl) and extracted with ethyl 
ajcetate twice. The combined extracts were wadied with water and brine, dried ovor 
magnesium sulfate and concentrated. 11^ residue was chromatographed on silica gel 

PA(£26I(0'RCVDAT4/13I2008 2:03:34 PM [Eastern Da^^ 



20 



25 



80 



35 



04/13/2006 13:12 FAX 

WO 05/0<i3«74 



MICHAEL BEST 



@027 

PCT/JP03/00708 



using 50% ethyl acetate in hexane as an eluent to give methyl 
(2S)-2-({[(4-<:hlorophenyl)amino]acetyl}ainino)propanoate (3.07 g) as an oil. 

NMR (DMS0-d6, 5): 1 .27 (3H, d, J^3 Hz), 3.31 (3H, s), 3,66 (2H, d, J-6.0 
Hz), 4-20 - 4.50 (IH, m), 6,12 (IH, t, J-6.0 Hz), 6.54 (2H, d, J=8.8 Hz), 7.1 (2H, 
5 d, J=8,8 Ezl 8.32 (IH, d, J=^.2 Hz), 

Mass (ESI): 293.2 (M+Na)* 

PreparatiQii 6 

A slurry of methyl (2S)-2-({I(4-(±lorophenyl)tonino]acetyl}aininD)propano^^ 
10 (3.02 g) and potassium t-butoxide (2*5 g) in toluene was stiired at 80 overnight 
After cooling to room temperature, the reaction was quenched vn&i IN aqueous 
hydrodbloiic add and extracted with ethyl acetate twice. The combined extracts were 
dried over magnesium sulfate and concentrated The residue was diromatographed on 
silica gel using 80% ethyl acetate in he«:ane as an eluent to give 
15 ^S)-H4.ChIoiophCTyl>3-melhyl-24-pipemin^^ (I-S g). 

*H NMR (DMSCWfi, 5): 137 (3H, d, J=^-0 Hz). 4,11 (IH, q, J=7.0 Hz), 4:22 (IH, 

d, J^16.6 Hz). 4-32 (IH, d, J=16j6 Hz), 7.30 - 7.60 (4H, m). 8.41 (IH, bis) 

Mass (ESI): 261.1 (M+Na)^ 

20 Prepaialion? 

The following compound was prepared in a similar manner to that of Preparation 

4. 

(1) Ethyl 2<(GhloroacetyT)anilno)-2-metiiyipropanoate 

'H NMR (DMS0-d(5, 5): 1.14 (3H, t, J=7-l Hz), 136 (6H, sX 3.80 - 4.20 (4H, m), 
25 S32(lH,brs) 

Mass (ESI): 2302 (M+Na)"" 

Preparations 

The following conopound wa^ prepared in a ^milar manner to that of Preparatioa 

30 5. 

(1) Ethyl 2-({[(4-chlorophenyI)au3ino]aceiyl}amino)-2-mBfhylpropanoate 

^HNMR (DMSCMlfi, S): 1,10 (3H, t, J=7.1 Hz), 135 (6H, s), 3.61 (2H, d, J=6.0 
Hz), 4.00 (2H, q, J=7.1 HzX 6.54 (2H, d, J=8.8 Hz), 7,09 (2H, d, J=8.8 Hz), 8.17 
(lH,bis) 

35 Mass (ESI): 321 .2 (M+Na)* 
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Preparation 9 

The followijig compound was prepared ui a siixiilar manner to that of Preparation 

(1) l-(4-CMorophenyl>3,3HiOTBthyl-2,5-piperazixxe^ 
5 'MNMR(DMSO-dfi, 5): 1.42 (6H, s), 4.32 (2H, s), 7:20-7.70 (4H,m), 8J0 (IH, 

brs) 

Mass (ESI): 275.1 (M+Na)* 



Preparation 10 

10 To a suspension of litbiiim almninum hydride ^5 in tetrahydrofuran (7-5 

ml) was added in portions l-(4-chlorophenyl)-3,3H3toieAyl'2^*pipera2iaecliojie (0.5 g), 
andfberruxtuie\va3stuaedat50 ^ fbrShours* Afi^ cooling to room temperature^^ 
reaction was quenched with IN aqueous sodium hydroxide (OJS ml). The resultiog 
precipitates removed by filtratiozi and washed wilh ethyl acetate, and then the 
15 combined filtrate was washed with briiiei, dried over 

A sdution of the residue in ethyl acetate was h:eated with 4N hydrojgen diioride in ethyl 
acetate (1 ird), and the mixture was ooncentiated. The residual oil was triturated with a 
small amount of acetone, end ^en the resulting powder was collected, washed with 
acetone and dried in vacuo to give l-(4-Chlorophenyl)-3^-dimethrylpipera2iae 
20 hydrochloride (0.22 g). 

*HNMR (DMSO-d6, 5): 137 (6H, s), 3.00 - 3.40 (6H, m), 7.02 (2H, d, J=9.0 Hz). 
7-28 d. J-9.0 Hz), 9.08 (2H, brs) 
Mass (ESQ: 225.3 (M4H)+ 



25 Pteparation 11 

The foUowii^ conqpound was prepared in a similar manner to that of Preparation 

10. 

(1) (3S>l-(4-Chloiophenyl>-3-metlrylpiperaajae hydrochloride 

■h NMR (DMSO.d& 8): 1 29 (3H, d, J=6.5 Hz), 1 .80 - 4 JO (7tl, mX 6.90 - 7.40 
30 (4H>m) 

Mass (ESI): 21 1 J (M+H)^ 



Pra)aration 12 

Amixture of 4-hn)mochlorobenzene (2 g), 2-amiDO-2-me1hyl-l- 
35 (triphenyhnethyl)amiuopropaiie (4.83 gX tris(dibenzylideneacetone)dipalladimn (287 mg), 
2.2'"bis(diphenylphosphino>l,r-binaphthyl (390 mg), sodium t-butoxide (1.4 g) in toluene 
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(24 xnl) was stirred at 1 20 °C under nitrogen for 2 hours- After cooling to room 
temperature, the mixture was diluted with diisopropylether and filteied, and the filtrate was 
concentrated. The residue was chromatographed on silica gel using 1 0% etbyl acetate in 
hexane as an eluent to give 2'<4-cUoiophenyl)aniino-2-methyl-l-<tiiphenylmethyI)^^ 

5 propane (2.83 gX 

NMR (CDCl3> 5): 1.30 (6H, s), 1.92 (IH, t, J=6.8 Hz), 2.27 (IH, d, J=6.8 Hz), 
3.59 (IH, brsX 6,26 (2H, d, J=8-8 Hz), 6.91 (2H, d, J=8.8 Hz). 7,10 - 7.70 (15H, 
m) 

Mass (ESI): 463.3 (M+Na)* 

10 

Preparaiioa 13 

To a solution of 2-(4<jhlorophenyl)amino-2-methyl-l-{triphenylmetbyl)ami^^ 
propane (2.79 g) in dichloromethane (100 ml) were added in sequence triethylamine (3.88 
ml) and methyl oxalyl chloride (1,16 ml). After stirring al room ten^eratiue for4 hours, 
16 themixtuiewas washed with sodium liydrog^cai^nateaquet^ 

magnesium sol&te and ccxncentrated. The tesidoe was chiomatogFaphed on silica gel 
(efhyl acetate/hexane^' 1^ to 1/1) to give methyl 

{(4-chlofQphenyI)-[14^Umeibyl-2K(tA (3 J 

g) as an oil 

20 'HNMR (CDCI3, 8): 1,28 (6H, s), L87 (IH, t, J^8.5 Hz), 2.63 (2I-I, d, J=8-5 Hz). 

3,46 (3H, sX 7.10 - 7,70 (19H,m) 
Mass (ESI): 549.3 (M+Na)+ 

Prepaialion 14 
25 To a solution of methyl 

{(4-cMoroplienyl)'[lJ-dimetlqfl-2-((tdphen]dmeChyQ 

g) in diddoromeSiane wot added in sequence anisole (33 ml) and Irifluoroacetic add (6 
ml)atO °C. AAer stiiTiDigat11ii$teniperacturefor2houis^theii^^ 
water and extracted with dichlwomethane twice. The combined extracts were dried over 
30 magnesium sulfate and concentrated. A suspension of the residue in 2-propanoI (15 ml) 
was stined at 80 "^C in the presence of acetic acid (1 ml) for 2 hours. The mixture was 
cooled to 0 and the resulting precipitates were collected, washed with 2-propanol and 
dried in vacuo (40**C) to give l-(4-chlomphenyI)-6,6-dimethyl-2^-piperazinedione (1.17 

g)- 

35 'H NMR (CDCI3, S): 1.34 (6H, s), 3^5 (2H. d, J=3.3 Hz), 7,00 - 7.20 (3U, m), 

7.43(2H,d,J=8.6H2) 



PA(S29f60'R(»DAT4/t3l20()6 2:03:34 PM (Eastern DayOgMTimel'Sm 



04/13/2006 



13:13 FAI 
WO 03/063874 



MICHAEL BEST 



il030 

PCT/.TP03/0070S 



Mass (ESI): 275^ (M+Na)^ 
Preparation 15 

To a suspensioa of l-<4^dilojophenyl)-6;,6^1imetiiyl-2,3-pipera2^ (0-69 g) 
5 in tetrahydxofiiran ^5 ml) was added dropwise 2M boran-metliyl sulfide comple}C in 
fetrahydrofi]]raii(6.8 ml) under nitrogen, and the nuxtnre was stined at room tern 
overnight Tht reaction was q[uenchfid with methanol and 12N aqueous hydrochloric add 
(1.5 ml) was added. After stiiiing at 70 t for 1 hour. Hie mixture was cooled to room 
temperature, basified with IN aqueous sodium hydroxide and extracted with 
10 dichloromethane twice. The combined extracts were dried over magnesixim sul&te and 
concentrated The residue was dissolved in dichlorometiiane, treated wilb 4N bydiogSn 
dilodde in ethyl acetate (1 ml) and concentrated to give 

l-(4-Chlorophenyl)-2;2-Jimethylpipeta2ine hydrochloride (0.46 g) as an amorphous 
powd^ 

15 *HNMR (DMSCMJfo 5): 1.09 (6H, s), 2.90 - 340 (6H, m), 720 (2H, d, J-8.7 Hz), 

738 (2H, d, JHJ.7 Hz), 9,38 QU, bra) 
ISbss (ESI): 2253 (M+H)"^ 

Preparatjon 16 

20 Amixture of 4-fecomochIorobenzene (1.5 g), cis-2,6-dimethylpiperazine (L07 g), 

trans-^hlorobis(tri-o-tolylphoqihiixe)pal)adimn (II) (185 mg), sodixmi t-butoxide (1.09 g) 
in toluene (20 ml) was stirred at 100 undernitrogen for 3 hours. After cooling to 
room temp«:ature, the reaction was quenched with water and extracted with 
dichloromethane twice. The combined extracts were dried over magnesium sulfate and 

25 concentrated The reddue was cihtomatogr^hed on silica gel usmg 5% methanol in 
dichloromethane as an elueot to pve 4-(4-Chlorophenyl)H:ds-2,6«dimethyIpip»azine (1.46 
g)asasolid. 

Mass (ESI): 2253 (M+H)+ 

30 PrcpaiatiQn 17 

Abiphasic solution of (3R^5R)-l-benzyl-3,5-dimethylpiperazine(U61 g;net 1.50 
g) and di-4-butyIdicarbonatc (1.61 g) in dichloromethane (20 ml) and IN aqueous sodium 
hydroxide (20 ml) was stirred at room temperature for 30 mimites. The organic phase 
was separated and tiie aqueous layer was further extracted with diebloromethane. The 

35 r^tnVrtTiftd ftvtrftrlfi were dried over ■magp ^iiim giilfatR and concentrated in vacuo. The 

residue was dissolved in 20% ethyl acetate in h^ane and treated with silica gel (73 g). 
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Silica gel W05 removed by filtration and washed with 20% ethyl acetate in hexane twice, 
and then the combined fihrate was evaporated to aJHbrd colerless oil. A solution of the 
residue in methanol was hydrogenated over 10% palladium-on-charcoal (450 mg) for 3 
hours. The catalyst was removed by fOitxfltion and the filtrate The 
5 residue was chiomatographed on silica gel (20% ethyl acetate in hejtane to 10% inethanol 
in dichloromeBianc), and tticn the fractions duted with 10% methanol in dichloromethane 
wore combined and concentrated to give t-butyl 
(2R,6R>2,6'dimc%l-l-piperazinecartK)xy^ (1.32 g) as au oil. 

^HNMR (CDCI3, 5): 130 (6H, d, J=6.6 Hz), 1.47 (9H, s), 2 Jl (2H. dd. J=4.4, 
10 12.6 Hz), 3.15 (2H, dd, 12.6 Hz), 3.70 - 4.00 (2H. m) 

Mass (ESI): 2373 (M+Na)^ 

Preparatiop 18 

Amixture of t-butyl C2R,6R)-2,6-dimethyl-l-piperazinficarboxylate (127 g), 

15 4-bromocliloiDb«aziBne (3.4 g), tris(dibcnzylideneacetone)dqialladium (0) (271 mg), 
2^-bis(diphenylphosphino) -l,r-bini«)hfliyl P69 mg), sodium t-butoxide (2.28 g) in 
tolucneCZ6ml)wasstin:edat80 nnder nitrogen ovetrnght The mixture was cooled, 
diluted wMi water and extircted witfi dicUotometibiane twice. The combmed extracts 
were dried over magnesium sulfete and concratrated. The residue was dissolved in 20% 

20 ethyl acetate m hexane (50 ml) and treated with siUca gel (20 gX SiHca gel was removed 
by filtration and washed with 20% ethyl acetate in hexane (50 ml) twice, and thra aie 
combined filtrate was evE^wi^ted. To a solutiofi of the residue in dichlorometfaane (30 
ml) was added dropwisetrifluoioacetic acid at 0 "t. Aft« stirring for 1 hour, the mixture 
was eonceotiated, basified with IN aqueous sodium hydroxide and extracted with 

26 (ticbIoiDnie«liane twice. The oomfained extracts were dried over magnesium sul&teaiid 
concentiated. The residiie was dtaoraatographcd on aKca gel (30 g) (50% ethyi acetate in 
hexane to 10% methanol in dicWoromediane), and the ftactions eluted with 10% methanol 
in dichloiomethane were combined and concentrated A solution of tibie residue in ethyl 
acetate was treated with 4N hydrogen chloride in efh^ acetate (2 ml), and the resulting 

30 powder was collected, washed with etihyl acetate and dried in vacuo to give 
(3R,5R)-l^;4-ailorophenyI>3,5-dimelhylpiperazinc hydrochloride (L49 g). 

NMR (DMSCMJ6, 5): 1 ,34 (6H, d, J=6.6 Hz), 3.12 (2H, dd, J=6.4. 13.0 Hz), 
3.43 (2H, dd, J=3.3, 13.0 Hz), 6,99 (2H, d, J-9.0 Hz), 7-27 (2H, d, J=9.0 Hz), 9.48 
(2H,br5) 

35 Mass(ESI): 2253 (M-^H)^ 
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Preparation 19 

The following compound was prepared in a siimlar manner to that of Preparation 

(1 ) t-Butyl (2S,6S>2,6-dimethyl-l-pipejazinecarboxylate 

NMR (CDCI3, 5): 1 .30 (6H, d, J=6,6 Hz), 1.47 (9H, s), 2.71 (2H, dd, J=4.4, 
12.6 Hz), 3.15 (2H, dd, J-4.0, 12,6 Hz), 3.70 - 4.00 (2H, m) 
Mass (ESI): 237.3 (M+Na)* 



Prepaiation 20 

10 Hie following confound was piq;»iied in a sinnlar manner to that of Rrenaration 

18. 

(1) (3S,5S)-l-(4-Chlorophenyl)-3,5-dime%lpiperanne hydrochloride 

NMR (DMSO^, 5): 1.34 (6H, d, J=6.6 Hz), 3.12 (2H, dd, J-6.4, 13.0 Hz), 
3.43 (2H, dd, J=3 J, 13.0 Hz), 6.99 (2H, d, J=9.0 Hz), 727 (2H, d, J=9.0 Hz), 9.4« 
15 (2H,brs) 

Mass (ESI): 225.3 (M+H)"" 

PiepaiaJicm 21 

Amixture of 4^henyH,2,3,6-tetraliydropyridine hydrochloride (6 g), 
20 4-bromobutyromtrile(3.35ml)anddiisopropylethyIamine(16ml)^ 

NJS[-drin^ylfonnamide(30nil)wasstirredat80 ''C for 3 hours. The mixtqre was 
diluted with water, extracted with ethyl acetate twice. The combined extracts were 
washed with water three tunes, dried over magnesium sul&te and concentrated, lie 
residue was dissolved in e^yi acetate and treated with dlica gel (30 g). Silica was 
25 removed by filtmtion end washed witfiedjyl acetate. The combined filtrate was 
concentrated to give 4-(4-phfinyl-3,6-dihydio-l(2H>pyridyl)biit2nenitiile as an oil. 

*HNMR (CDQs. 8): 1.75 - 2.10 (2H. mX 230 - 2.90 (8H, m). 3-05 - 325 (2H, m\ 

6.06 (IH, s), 7.10 - 7.80 (5H, m) 

Mass (APCI): 227.40 (M+H)^ 

30 

Rieparation 22 

To a suspension of ammonium chloride (2.95 g) in tolnene (20 ml) was added 
dropwise2Ntrimelhylaluminii)mintolueiie(27.5ml)atO t under nitrog^ and the 
mixture was stined at room temperature for 2 hours. To this aluminum amide reagent 
35 was added dropwise 4-(4-phenyl-3,6^ydn>-l (2H>pyridyI)butanemtrile (2.5 g) in toluene 
(lOnaJ) at room tempOTture, and this solution was stirred at 80 ^ overnight The 
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reaction mixture was carefully poured into a suspension oi siiica gel g) in chlorofonn 
(ISO ml). Silica gel was removed by jBltratioa sad washed with melhanol (200 ml), and 
then the conihmed filtrate was concentrated. The residue was chroinatographed on 
aluminum (68 g) usmg 20% methanol in dichloromelhane as an duent to &ve 
5 4-(4^ihmyl-3,6-dihydro-l(2H)-pyTidyl)butaDiroidamide (2,04 g) as an oil. 

'H NMR (DMSO-dfi, S): 1 .70 - 2.00 (2H, m), 2-10 - 2.90 (8H, m)» 3.09 (2H, d, 
XIA Hz), 6-16 (IH, s). 7.10 - 7.70 (5H, m), 8.69 (3a bis) 
Mass (APCl): 24433 (M+H)* 

10 PieDaralion23 

The following compouods vveaie inopated in a sixnilar mamiw to tt^ 

PreDaratiop21. 

(1) 4-[4H3,4-DifhiQropheayl>3,6-dihydro-l(2H)-pyiidyl]butan«iitiil6 

NMR (DMSO-dfi, 5): 1.60 - 2.00 (2H, mX 2.20 - 2J50 (SH, m% 3.07 (2H, d. 
15 J=^6 Hz), 6.04 (IH, s), 7.00 - 7.80 (3H, m) 

Mass (ESI): 2633 C^:^* 
Q) 4-[4^4-ChloiopbBnyl)'2,2<Iim!eiby]4-pipen[^^ 

*HNMR(PMSO^ S): 1.08 (6H, sX 1 JO - 1-80 <2H, m). 2.20 - 2.70 (6H, ml 
2.87 (2H, s% 3.00 - 3.20 (2H, m), 6.91 (2H, d, J=9.1 Hz), 7.20 (2H, d, J=9.1 Hz) 
20 Mass (ESI): 292,3 (M+H)* 

(3) 44(2S)-4K4<Wonjphmyl>2-niethyl-l-piperazniyl]butanemtrile 

'H NMR (DMSO-de, 8): 1.05 (3H, d, J=5.6 Hz), 1.60 - 1.90 (2H, m), 2.00 - 3.60 
(IIH, m), 6.93 (2H, d. >=9.I Hz). 7.21 (2H, d, J=9.1 Hz) 

Mass (ESI): 278.2 (M4«)* 
25 (4) 4-[4-(4<UQn}pheivl)-3,3-dimetfi^-l'jnpeiazinyl]biitaii^ 

^H NMR (DMSO-dfc S): 0.98 (6H, s), 1.60 - 1.90 (2H, m). 2.20 - 3.20 (lOH, m), 
7.10 (2H, d, J=8.8 Hz), 7.29 (2H, d, J*8.8 Hz) 
Mass (ESI): 292.4 (M+H)"^ 

(5) 4-[(2R,6S)-4-(4'(3iIotophraiyl>-2,6-dimefliyl-l-piperazinyl]hutanenitrile 

30 'Hm4R(CDCl3,6): 1.16(6H,s). 1.60 - 3.60 (J2H,m), 6.82 (2H,d,J=9.0 Hz), 

7.l9(2H,d,J'=9.0Hz) 
Mass (ESr)i 292.4 (M+H)* 

(6) 4-[(2R,6R)-4<4-ChloTOph«iyl)-2,6-dimethyl-l-pipera2myl]butancDitrile 

*H NMR (DMSO-dfe 5): 1-01 (6H» d, >=6.1 Hz), 1 JO - 1.80 (2H. m% 2.20 - 330 
35 (lOH, ro), 6.91 (2H, d, J=9.0 Hz). 7.20 (2H, d. J=9.0 Hz) 

Mass (ESI): 292.2 QA-iWf 
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(7) 4-[(2S,6S>4-(4-Chlorophcnyl)-Z,6-dnnethyl-l -piperazinyl]butanenitiile 

'HNMR (DMSO-dft, 5): 1.01 {6H, d, 3=6.1 Hz), 1-50 - 1 .80 (2H, m). 220 - 3.30 
(lOH, m), 6.91 (2H, d, J=9.0 Hz), 720 (2H, d, J=9.0 Hz) 
Mass (ESI): 2922 (M+H)"" 
5 (8) 4_[4-{4'Fhoiophenyl)-3^dihydro-l(2H>i)yiidyllbutaiienitrile 

'H NMR (DMSO-d«, 5): 1 .60 - 2.00 (2H, m), 2.20 - 2.80 (8H, m), 3.06 (2H, d, 
J=3.0 Hz), 6.12 (IH, t, J=^.0 Hz), 7.00 r 7.70 (4H, m) 
Mass (ESI): 345.4 (M+H)* 

(9) 4.[4-(4-cldoropibemyl)-3,6-d%dro-l(2H>-pyridyllbiit^^ 

10 •HNMR(PMSO-d«,5): 1.60-l,90(2ani).2.30 - 3.20(lQH.m),6.19(lH.l, 

J='-i.5 Hz), 7 JO - 7.70 (4H, m) 
Mass (APCI): 261.07 (M+H)* 

(10) 4-[4-<4-Meihylphmyl)-3,6-daiydro-l(2H>pyridyl]bujlaQeni^ 

»HNMR (DMSOhIs, 6): 1.60 - 1.90 (2H, m), 2.28 (3H, s\ 230 - 2.80 (SH, m% 
15 3.07 (2H, d, J^.7 Hz), 6.09 (IH, s. J=r2.7 Hz), 7.13 (2H, d, J=8.0 HzX 731 (2H. d, 

J-8.0HZ) 

Mass (APCI): 24133 (M+H)* 

(11) 444-(4-Ttifluoraiiiefl^heivl)-3,6-dibydio^ 

*HNMR (DMSO^s, 5): 1.70 - 2.00 (2H, m), 230 - 350 (l«H, m), 633 (IH, s). 

20 7^0- 7.70 (4H,m) 

Mass (APCT): 295.00 (M+fSf 

(12) 4-[4<4-Meth03qrph«iyl>3,6-daiydio-l(2H)i)yridyl]bxrta^^ 

*H NMR (DMSO-dtf, 5): 1 .70 - 2.00 ( 2H. m), 230 - 2.80 (8H, m% 3.74 (3H, s), 
6.03 (IH, s). 6.89 (2H, d, J=8.8 Hz), 736 (2H, d, J=8.8 Hz) 
26 Mass (APCI): 257.27 CM+H)* 

(13) 4-{4-i4-Cbloiiyphsayfy 

^H NMR (DMSOrd«, 5): 1.70 - 1.90 1 2H, m\ 230 - 2.80 (8H. m). 3.12 (4H, t. 

J-5.0 Hz), 6.94 (2H, d, J-9.1 Hz), 7: i2 (2H, d, >=9.1 Hz) 

Mass (APCI): 264.47 (M+H)* 
30 (14) 4-[4<4-Fliioropheo3d>l-pipeTa2iiiyrbutaaenjtrnB 

'H NMR (DMSO-d<i. 5): 1.60 - 2.00 ;2H, m). 230 - 2.80 (8H, m). 3.07 (4H, 1, 

Jf=5.0 Hz), 6.80 - 7,20 (4H, m) 

Mass (ESI): 248.3 (M+H)"^ 
(15) 4-[4-(4-Nitrci)henyI>l-piperaziiiyqbiitanenitrile 
85 'HNMR (DMSO-dfo 6): 1.70 - 1.90 (2H, mX 2.20 - 2.80 (8H, mX 3.45 (4H.t, 

J-5.0 Hz), 7.03 (2H, d. J=9.4 Hz), 8.05 (2H, d. >9.4 Hz) 
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Mass (ESI): 275.3 (M+H)* 
PrepgratioiL 24 

The following coa^unds were prepared ta a similar manna to that of 
5 Prepaiation 22. 

(1) 4-[4-{3,4-IMfhioiophejiyD-3,6-dBbydro-lG2^hP3^d^^ 

'H -mR (DMSO-dfe 5): 1.70 - 2.00 (2H. ro), 2.20 - 3.30 (lOH, m), 6.05 (IH. s), 

7.00 - 7.70 (3H,m) 

Mass (ESI): 280.4 (M+H)* 
10 ^) 4-[4-(4M31iloit»phemyl)-2;2-dime%l-l-piper8rinyI]butan^ 

'H NMR (DMSCMJ6, 5): 1.03 (6H, s), 1.50-1 30 (2H, m), 2J20 ^ 330 (loa m), 

6.92 (2H, d, J=9.0 HzX 7.21 (2H, d» J=9.0 Bz), 8.45 (3H, bis) 

Mass (ESI): 309.3 (M+H)* 

4-[(2S)-H4-CMorophmyl>2-meaiyl-l-pipeiani)!^ 
15 'HNMR(DMSO-d6»S):1.04(3H.d.J=^JH2). 1.60 -^00(2H,xn), 2.00 -3.70 

(lift m). 6.93 (2H, d, J=9.0 Kc), 7.22 GJH, d, >^.0 HzX 868 (3H, bis) 

Mass (ESI): 295.4 (Mf H)^ 

(4) 4.[4-(4<3iloiophettyI)-3^-diiiiethyl-l-ppeiadnyl]biitHn^^ 

*HNMR (DMSO-dfc 6): 0.99 (6H, s\ 1.60 - 1.90 (2H, ro), 2.10 - 3.20 (lOH, m), 
20 7.10 (2H, d, J=8.8 Hz), 7.30 (2H, d, J=8.8 Hz), 9.03 (3H. bis) 

Mass (ESI): 309.3 (M*iif 

(5) 44^6S)-4<4-CMoropheiiyI)-2,6^1imelhyl-l-pipexazinyl]buta^^ 

'H NMR (DMSCMife S): 1 .06 (6H. d. J=6.2 Hz), 1.50 - 1.90 (2H, m), 2-10 - 3.90 
aOH, m% 6 J>2 (2H, d, J=9.1 HzX 721 (2H. d, J=9.1 Hz) 
25 Mass (ESI): 309 J (M^-H)* 

(6) 4-((2R.6R)-4-(4<MotoplK»yl)-2,6-diiiiBtiiyl-l-piper^ 

'HNMR (DMSO-de, 5): 1 .01 (6H, d, J=6.1 Hz), 1.50 - 1.90 (2H, m), 220 - 3.30 

(lOH, m), 6.92 (2H, d, J=9.0 Hz), 7.21 (2H, d, J=9.0 Hz), 8.79 (3H, bis) 

Mass (ESI): 309.3 (M+H)* 
30 (7) 4-[(2S,6S)-4-(4-QJorophenyl>-2,6-dimetfayl'l-piperazinyl]but.miimi 

'H NMR (DMSO-d6, S): 1 .01 (6H, d, J=6.l Hz), 1 .50 - 1.90 (2H, m), 220 - 3.30 

(lOH. roX 6.92 (2H, d, J=9,0 HzX 7-21 (2H, d, J=9-0 Hz), 8.79 (3H. bra) 

Mass (ESI): 309.3 (M+H)* 
(8) 4^;4-(4-nuoroplM»yl>3,6-dihydro-l(2H>pyiidyl]butaiiimidami 
36 'HNMR (DMSO-dfe 8): 1.70 - 2.00 (2H, roX 2.30 - 2.80 (8H. mX 3.08 (2H. d, 

3=2.9 HzX 6,13 (la sX 7.10 - 7.60 (4H, m) 
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Mass (ESI): 262,4 (M+H)^ 

(9) 4.[4-(4-ChIorophenyl>3,6-dihydro-l(2H)-pyridyl]biitaniim(^ 

NMR (DMS0-d6, 5): 1 .70 - 2.00 (2H, m), 2.20 - 2.80 (8H. xa% 3.09 (2H, d, 
J=2.8 Hz), 6.21 (IH, s), 7.20 - 7.60 (4H, m) 
5 Mass (APCI): 278.07 (M+H)* 

(10) 4-[4-C4-Me%lphenyl)"3,6^iihydro-lPH)-pyridyl]butamm 

'H NMR (DMSO-dfe S): 1.70 - 2.00 (2H. ro), 228 (3^ s), 230 - Z70 (8H, m\ 
3.08 (2a d. J-2.7 Hz). 6-11 (IH, s), 7.14 (2H, d, JN8.2 Uz\ 732 (2H, d, J-8.2 
Hz) 

10 Mass (APCI): 258.33 (M+H)"^ 

(11) 4-[4.^4<riifluoromethyl)phfiiiyl)-3,6-dihydro-l(2H)-pyri^^ 

'HNMR (DMSO-dfe 5): 1.70 - 2.00 (2H, m), 2.20 - 3.80 (lOH. m), 6.35 (IH, s), 
7.50 - 7.90 (4H, m), 8.53 (3H, bra) 
Mass (ESI): 3123 (M+H)* 
16 (12) 4-[4<4-Meaiox3TphmyI>3,6Hlihydio-lC^ 

»H NMR (DMSOdfo S): 1.70 - 2.00 (2H. m), 2 JO ^ 2.80 (8H, m\ 3.06 (2H. d, 
J=3.0 HzX 3.74 (3H, 6.04 (IH, s), 6.90 (2H, d, J=8.8 Hz), 7.36 (ZH, d, J=8.8 
Hz) 

Mass (APCI): 274.27 (M+H)* 
20 (13) 4-[4-(4-ChlcTOphmyl)-l-pipeiazinyl]bxitaniroidaniide 

•H NMR (DMSO-dfi, 5): 1.70 - 2.00 (2H. m), 2^0 ^ 2.70 (8H, m), 2.90 - 3.30 (4a 
m). 6.94 (2a d. J=9.1 Hz), 7.23 (2a d, 1^9.1 Hz), 8.97 (3a tns) 
Mass (APCI): 281.20 (M+H)* 

(14) 4-[4-(4-F]uQr(q;diei)yl>l-pipmzu^]biitai^ 

26 *H NMR (DMSO-ds» S): 1.70 - 2.00 (2a m), 2.20 - 2.80 (Sa ™). 3.05 (4a t, 

J=5.0 Hz). 6.80 - 7.20 (4a m), 8.80 (3a bre) 
Mass (ESI): 265.4 (M+H)* 

(15) 4-[4H;44>JitrophBnyl)-l-pipetaziayl]butaniinidflimde 

'H NMR (DMSO-dd, 8): 1.70 - 4.00 (Ua m), 7.02 (2a d, J=9.4 Hz), 8.06 (2a d, 
30 J=9.4Hz) 

Mass (ESI): 292.4 ^+K0* 

Pteparation 25 

To a solution of 4-(4-pbenyJ-3,6-diliydro-l (2H)-pyridyl)butaiieiiitriIc (0.75 g) in 
35 toluene was added dropwise IN diisobutylalumimum hydride in hexane (6.63 ml) at 
-78 "C, aiKi the mixture was wanned up to 0 t. The reaction was quenched with IN 
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aqueous hydrochloric acid, basified with saturated aqueous sodium hydrogen caibonate. 
TTjb mixture was filtered through celite and the filter cake was washed with 
dichlororoethane, then the conxbined filtrate was dried over magnesium sulfate and 
concentrated. The residue was chromatogtaphed on silica gd (80% ethyl acetate in 
5 hexane to 10% medianol in dichloromethane) to give 

4^4-Phenyl-3,6-dihydro-l(2E^pyridyI)butanal (0.4 g) as an oil. 

'H NMR (CDQj, 5): 1.90 - 2.30 (2H, mX 2.40 - 2.60 (2H, m). 270 - 2.85 (2H. m\ 
2.85 - 3.10 (2H, m). 3-50 - 3.70 (2H, mX 6.04 (IH, m), 7.10 - 7.60 (5H, m) 
Mass (APCI): 230.27 (M+H)* 

10 

PreDaiation26 

A slurry of 4-beD2yloxybatanal, (3-oxo-l,3-dihydro-2-benzofuian-l-yl)- 
(triphenyl)phosphonium bromide (560 mg) andtdethylamine (739 ml) intetrahydrofijran 
(50 ml) was stirred at room temperature ovemighL lie resultijig precipitates were 

15 removed by filtiatk)n and washed\rathediyl acetate, and Aeaiiiecomb^ 
concenliated. The leddue was duoinatogiaphcd on sfficagd using toluetwM 
to give an oil, wbidi was dissolved in dhanol and refluxed inthepreseace of hydrazine 
monoliydiate (1.4 ^ for 1 hout Hie mfactme was concenliated, thesn dichloromethane and 
water were added and «ifi organic layer was separated. The aqueous layer was furflieK 

20 cjrtnicted with dicMoromethane, and then the combmed extracts were diie^ 

magnesium sulfete and concentrated. The residue was triturated with dichloromethane 
and diisopropyletheii and Aen the resultiiig powder was collected, washed with 
diisopropylefher and dried in vacuo to give 4-t4-(Beqzyloxy)butyl]-l(2H)-phdialazinoiie 

(2.78 g). 

25 'HNMRpMSOdfi, 5): IJO -2.00 (4H, m), 2.94 CZH. t. J^2. Hz).3.49 (ZH, t, 

J=6.1 Hz), 4.45 (2H, s), 7.10 - 7 JO (5H, mX 7.70 - 8.20 (3H. mX 826 (IH, dd, 
J-1.9,7.1H55X12.45(lH,hrs) 
Mass (ESI): 309.3 (M+H)"* 

30 Preparation 27 

To slurry of 4-[4-(ben2yloxy)buiyri-l(2lO-pl»ii«»laziiK>nc in dichloromethane (5 
nil) was added dropwise IM boron tribromide in (McWorometbane (0.97 ml), and ibe 
mixture was stilled at room temperature for 2 hours, TTic reaction was quenched with • 
water and extracted with dichloromelhane twice. Tte combined exteacfs were dried over 
35 magnesium sulfate and concentrated- The residue was triturated wiftdiisopropylether. 
and the resulting powder was coDected, washed with diisopropyledxer and dried in vacuo to 



PA(£37/60'RCVDAT«13l2(l06m34PM [Eastern Daylp 



04/13/2006 13:16 FAI 
WO 03/063874 



MICHAEL BEST 



PCT/JP03/00708 



111038 



give 4-(4-Broiuobtityl>l(2H>phthalazinaiie. 

'H NMR (DMS0-d6, 5): 1 .70 - 2.10 (4H, m), 2.96 (2H, t, J=7-3 Hz), 3.61 (2H. t, 
J=6-4 H2), 7.70 - 8.10 (3H, m), Z27 (IH, d, J-8.2 Hfe), 12.47 (IH, brs) 
Mass (ESI): 305.0 (M+Naf 

6 

The following compouuds were prepared in a ^milar manner lo that of 
Preparation 26. 
Preparation 28 

(1) 4-[5<Benzyloxy)peniyl]-l(2H^plitiialamione 
10 'H NMR CDMSa<l6. 5): 1.40 - 2,00 (6H, m). 2.80 - 3.70 (4^ m), 4.32 C2H, s). 

7.20 - 7.50 (5H, m), 7.70 - 8.10 (3H, m), 8.27 (IH, d, J=7.4 Hz), 12.44 (IH, brs) 
Mass (^I): 3453 (M+Na)"" 

Preparation 29 
15 (1) 4-(5'BittmopentyI)-l(2H>-plhthalaziDooe 

'HNMR (PMS<M6, 5): 130 * 2.0O (fiH, m% 2S3 (2H. t, JH7.5 Hz), 3.54 (2H, t, 
J-6.7 Hz). 7.70 - 8.20 OB, m), 827 (IH, d, J=7.3 Hz^ 12.45 (lH,bre) 
Mass (ESI): 317.1 (M+Na)* 

20 PragrationSO 

50% Pd/C catalyst (50% Tvet, 400mg) was added to a solution of 
4<4-biphenyiyl)-i;2;3,6-tetrahydropyridine (470mg) in a mixture of tetralQrdrofuian 
(10ml)» methanol {20nil) and acetic add (lOnil). The mixture was stined undCT hydiogea 
at atmospheric pressure \jntil gas absoiption ceased. After filtiation through edits and 

25 removal of solvent; the readoB was (fcsolvBd in a mixture of efliji acetate 

sodium hydrogen carbonate. The aqueous phase was separated and the organic phase was 
washed with brine and dried over magnesium sulfite. Ev^raradon of the solvent afforded 
4-(4-biplienylyl)piperidine (432mg). 
Mass: 238.1 (M+H)* 

30 

PteparationSl 

To a solution of 4-(4-fluorc^henyI)-3,6-dihydro-lC2H>-pyridiiie (1 g) and ethyl 
4-oxopeiitanoate (0.961 ml) in toluene was added a catalytic amount of p^luenesuMbnic 
acid (54 mg), andtbie mixture was stirred under reflux to remove lilHated wattar 
35 azeotropically. After stining for 3 horns, the mixture was cooJed and dihited with 

dicWoroetfiane. To the mixture were added sodinm tti(acetojqr)bon)hydride (3.59 g) and 
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acetic acid (0.97 ml) in sequence, and the mixture was stined at room temperature fot 1 
hour. The mixture was dilated with water, neutralized aadeodiactedwiA 
dichloromelhane three times. The combined extracts were dried over magneshnn sulfite 
end concentraied. The residue was cbiomatographed on siUca gpl using ethyl acetate as 
5 an eltient to give Ethyl 4-[4-(4-fliJorophenyl)-3,6-dihydio-l(2H)-pyiidyI.]- 
4'mehtylhutanoate (0.72 g) 

'HmiR pMS0-d6, 8 ) : 0.80 - 4.30(19H. m), 6.13(1H» m\ 6^0 - 7.60(4H, m). 
Mass^SQ: 306.3 ^+H)* 

10 PieoaratioD 32 

Amixtire of 4-[4-(trifluoromBfliyl)pheixyl]piperidine hydrochloride (1.18 g), 
4-biomobulyroniirile (0.662 ml) andtriethylamine (1.86 ml) inHN-dimethylformamide 
(20 ml) was stirred at 80 ovemighL The mixture was diluted with wafco; extracted 
with ethyl acetate twice. The combined wdiacts were washed wifli water tbieetinifis, 

15 dried <nrermagnesitimsalfetemdcoiioenJrated. Tte residue was dissolved in ethyl 
acetate and treated wWisflica gel (10 g). Silica gel was renioved by fixation and washed 
wifliefliyl acetate. The combined fiOhiBte was concaitratBd to give 
4^]4.[4^triflaon]mediyl)iiihenyl]piperidinoP>ulanemt^ as an oil. 
>HHMR (DMSCW6, 6 ): 1-40 - 3.20(15H, m), 7.48CZH. d, J=S.2 Hz), 7.65(2H. d). 

20 MassCB5I):2972(M+H)* 

The following con^nnd was obtained accordmg to a similar manner to 4a* of 
Prepaiatioa 32 . 

25 Preparation 33 

4-[4^4^ijfhu>iomethoxy)pheayl]-3,6-dihydtx>-l(2H)-pyii^ 
»HNMR (DMSCW6, 6 ): 1.60 - 3.30(12H, m), 6aO(lH. m). 7.00 - 7.80(4H. in). 
MassCESI): 311.2 (M+H)* 

30 Rfeparation 34 

Undo- a nitrogen atmosphere, 4-bromobutaneiiitrile (402mg) and triethylamine 
(0.76ml) was added successively to a suspension of 4-(4-biphenylyl)piperidinc (430mg) in 
N,N-dimethylfoxmamide(5ml)atroomtemperahire. "ITie mixture was stined for 15 
hours at sot: andcooled to room timpaaiure. The mixture was poured into ainixture of 
35 water and chlMoform and the aqueous layer was separated. He organic lay«: was washed 
witfi brine and dried over inagncsiuro suljfete. The solvent was evi^jorated and the residue 
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was purified by column chromatography on silica gel eluting with 
dichloromethane-acetone to a£Ford 4-[4'(4-bipheaylyl)piperidino]butan€autrile (4nnig). 
Mass: 305.2 (M+H)^ 

Hie following compounds [Preparations 35 and 36] were obtained according to a 



similar manner to that of Preparation 34. 



Pteparatioii 35 

4-[4-(3,4-dicMoropheDyl)-l-piperazinyI]butanenitiile 

10 'HNMR(CDCI3, 5):1.85(2H,m),2.4-2J(8H> 
J=9.0^.0 Hz), 6-95(lH, d, J=3,0 Hz), 728(1H, d. J 
Mass: 320.0, 322.1 (M+Na)"" 



l), 3.1-3a(4H. m), 6.72(1H, dd. 
5,0 Hz). 



Preparation 36 I 
15 4-[4-(4-biphenylyl>lA3,64etcahydropyria^^ 
Mass:303i^+H)^ i 



09 ^ in toluene (20 ml) was added 



Pfeparatioa37 

To a suspension, of ammonium diloride (1 . 

20 dropwise2NtrimcdiylalurmiuumintoluOT6(102mJ)at0 uuder nitrogen, and the 
mbcture iJvas stirred at room temperature for 2 hours. To this aluminum amide reagent 
was added dropwise 4-[4-[4^trifluoromethyI)phenyl]pipeiidinolbulaum (121 g) in 
toluene (20 inl) at room tenoperalure, and tins solution was sti 'C ovetni^t 

The reaction mixture was carefully poured into a sospensioii of silica gel(15 g) in • 

25 chlarofbOT(40ml)- SiKcagpl wasreinovedbyj^trationandvras^ 

jnl) twice, and the craibined filtrate was ooncentra|ted» The residue was chn>matographed 
on alumina (30 g) (methanol/dichloromethane = l/j4) to gjve 
4-[4-[4-(trifluorcwn^yI)phenyI]pipeiidino]bulan^ (1.40 g) as an oil, 
'H NMR (DMSOd6, 6 ) : 1 .30 - 3.80(15H. m)> 7[49(2H, d, J=X9 Hz), 7.70(2H, d, J=^.9 

30 H2),8.75(3abrs). j , 

Mass(ESI): 314,4 (M+H)"" 

The following ccHnpounds fPreparalion 38 to ^ were obtained according to a 
similar manner to that of Preparatiop 37. 



36 



Preparation 38 
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4-[4-(4-nuc>TOpheDyl>3,6-dihydfo-l(2H>pyridyl]-4-metiiylbii tananiidine 
'H NMR (DMS0-d6, 5 ) : 0.80 - 4.40(14H, m). 6.15(1H, m), 6-90 - 7.70(4H, m), 8.80(3H, 
bis). 

Mass(ESI):2762(M+H)'" 

5 

Ptepaiation 39 

4-[4-[4-(TWfIuoiOTetoy)phayl]-3,6HB^ 
'HmiR (DMSCM6. 5): ISO- 4.00(12H, m), 6.22(1H. m), 7.32(2H, d, H5S% 
10 7.56(2H,d,J^.2Hz). 
Mass(ESl);3283(M+H)* 

Preparation 40 

To a solution of 4-<4-fiiiorophenyl)-3,6-dmydK)-l(2H)-pyiiduie (1 g) and efliyl 
15 4<xxopaitmoate (0.961 ml) m toluene was added a catalytic amount of p-toluenesulfiuiic 
add (54 mg), and the mixtuie was stiired under reflux to zemove libnted water 
azeotropically. After stirring fca 3 horns, tbe mixtme was cooled and diluted witii 
diddaroefhane. lb the jnixtiife were added sodium tri(aoeto^)bon>hydride (3.59 g) and 
ac^c add (0.97 ml) in sequence, and Ihe mixture was stirred at room temperatnre fer 1 
20 houL The mixture >vas diluted wilh wato, neutralized and extracted 

dichloromefliane three times- The combined extracts were dried gvermagnesiiim sulfete 
andconcraitiated. The residue xvas chromatographed on alica gel usmg elliyl achate as 
an eluent to give Efliyl 4-(4-(4-fluorophenyl)-3,6-dihydrp-l(2I-J>^pyridyl]pcatanoatte (0.72 

g) 

26 'HNMR (DMS0-d6, S ) : 0.80 - 4.30(19H, mX 6.13(1H, m)» 6.80 - 7.60(4H, m). 
Mas8(BSI);306J(M«J)* 

Pienaration 41 

4-[4-(3,4-dicfalorophenyl)-l-pipera2inyl]butananddine 
30 'HNMRpMSO-d6, 5): 1.6-1.9(2H,m),22-2.6(8H,m),3.1-3J(4H,m).6.94(lH,dd, 
J=9.0, 2.5 Hz), 7.15(1H, d, J=2.5 Hz). 7.39(1H, d, J-9.0 Hz). 
Mass: 316.2 (M+H)^ 

Preparation 42 

35 4-[4-(4-biphenyl5d)-l^^,6-tetrahydropyri<fyl]butanamidine 
Mass: 320-1 (M+H)* 
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Example 1 

A suspension of 4-(4-phenyI-3,6-dihydro4C2H>pyridyl)butamnridaniide (107 
mg), cycloh«canone-2-ctiiboxylic acid etibiyl ester (50 mg), potassium carbonate (568 mg) 
5 inethanol(5ml)wasstinedat80 ovenright. The mixture was diluted witli water and 
extracted v/ith dicblOTomethane twice. The comlaned exiiacts •were dried over 
magnesium sulfite and concaitrated. The residue was purified by preparative thin layer 
chromatogr^lq' on siKca gel usiug 10% methanol in dichloromethane as an elueot to ^ve 
2.[3-(4-PhenyI-3,6-^ydro-lC2H)-pyridyl)propyl>5A7,8-tetiahydio- 
10 4^HHluinazolinone(S8ni£)asacolerlesspowda; 

'H NMR (CDCb, 8): 1.40 - 2.20 (6H, m), 230 - 3.00 (lOH, m), 3.10 - 3.40 (2H, 

m). 6.10 (IH, s), 7.10 - 7.60 (5H, m) 

Mass (APCI): 350.20 (M+H)* 

15 Example 2 

The following CQnqxwnds were pr^iaied in a similar manner to that of Bcample 

1. 

(1) 2-{3W4-ChloroiAenyO'2^HJi™ethyl-li>q)eiaz^ 

4(3H)-quina±Dlinone 

20 'H NMR (DMSO-dfc 5): 1.02 (6H. s). 1,40 - 1.90 (6H, m), 2.10 - 2.70 (lOH, ro), 

2.83 (2H, s), 2.90 - 3.20 (2H, m), 6.89 C2H, d, J'=9.0 Hz), 720 (2H. d, J=9.0 Hz), 
12.28 (IH, bis) 
Mass (ESI): 41 5.4 (M+H)* 

(2) 2-{^(?S)^4-CSiloiaB^^ 

25 SA7,8'telzahydro4(3H)-quhiazolinoiiB 

•HNMR (pMSO-de, 5): 1.02 (3H, d, Hz), 140 - 3.60 (21H, m), 651 (2H. d, 
J=9.1 Hz), 7.20 (2H, d. J=9.1 HzX 1^18 OH. hrs) 
Mass (ESI): 401.2 (M+H)* 

(3) 2-{3-[4-(4-Chlorophenyl>3^-dinieaiyl-l-pipera2anyI]pn>pyl}-5,6,7,8-tetiahydro- 

30 4<3H)-quinazolinone 

'H NMR (DMSO-dfi, 6): 0.96 (6H, s), 1.50 - 2.00 (2H, m). 2.00 - 3.20 (14H, m). 
7.07 (2H, d, J=8.7 Hz), 7.29 (2H, d, J=8.7 Hz), 12.13 (IH, bis) 
Mass (ESI): 415.4 (M+H)* 

(4) 2-{3-[(2R,6S>4<4<hlorophe^yl>2,6HJimethyl-l'pipera2dnyl)propyi}- 
35 5,6,7,8-tBtiahydto-4(3H)-quinazoIinoiie 

*H NMR (pmO-^ 5): 1 .06 (6H, d. J=6.0 Hz), 1 .40 - 1.90 (6H, ro), 2.10 - 3.80 



PA(X42I60'RCVDAT4/13I2008 2:03:34 PM [Eastern DayOpron^^ 



04/13/2006 13:18 FAX 

WO 03/063874 



MICHAEL BEST 



@043 

PCT/JPOJ/00708 



(12H, m), 6.92 (2H, d, J=9.0 Hz), 7-20 (2H, d, J=9.0 Hz), 12.18 (IH. brs) 

Mass (ESI): 415.4 (M+H)* 

(5) 2- {3-[(2R,6R)-4-(4-Chlorop]ieaiyl>^2,6-dimeaiyl-l-piperaziio'i]pro 

5,6,7,8-tetrahydro-4(3H)-qiiiiia2oliiionB 
5 'H mK (DMSO-dfi, 5): 0-99 (6H, d, J-6.1 Hz), 1.40 - 2.00 (6H, mX 2.10 - 330 

(14a m), 6.90 (2H. d, J=8-9 Hz), 7.20 (2H, d, J=8.9 Hz), 12,18 (IH, bts) 
Mass (ESI): 415.4 (M+H)* 

(6) 2-{3-[C2S.6?)-4-(4-ailoroplieii^>2,6-dimdIvl-l-P«per^ 
5.6,7,84)e1ialQrdro-4(3H)-qainazoliixo«ie 

10 ' 'HNMR(DMSCMl6,5):0.99(6H,d,J^lHz),l-40 - 2.00(6H.mX2.10-3JO 

(14a m), 6.90 (2H, d, J=8-9 Hz), 7.20 (2H, d, J-8.9 Hz), 12.18 (la brs) 
Mass (ESI): 415-4 (M+H)^ 

(7) 2-{3'[4-(4.Fluoraphenyl)-3,6-dihydro'l(2H)-pyridyl]pj(opyl}- 

5,6,7,8-te1rahydio-4(3H)HliiinazolmO(Qe 
15 ^H NMR (DMSO-dfi, 5); 1.40 - 2,00 (6a m), 2.10 - 2,70 (12a m), 3.04 Cm, d, 

J«^.6 m> 6-09 (la 7.00 - 7.60 (4a mX 12^" Oa bis) 
Mass (APCI): 368.20 (M+H)* 

(8) 2-{3-[4-(4-C3ilorqpheiiyl>-3,6-dihydio-l (2H)^yridyl]i»opyl>- 
5,6,7,84ttfrahydro-40H)Kiranazolmoicie 

20 ^HNMR (DMSO-d«, 5): 1.40 - 2.00 (6a m), 2.20 - 2.80 (12a m), 3.04 (2a d. 

J-3.0 Hz), 6.17 (la sX 7.20 - 7.60 (4a m\ 12.11 (1 H, M 
Mass (BSD: 384-3 (M+H)"" 

(9) 2-{3-(4-<4-Methylph(Miyl)-3,6Hlihydro-l^-pyri<3b'l]l»ropyl}- 
5,6,7,8"tetethydro-4(3H)-q<iii)?w»>1iiionB 

26 *HNMR(DMS0-d«,5); 1.40 -ZOO (6am), 2.10 -2.80 (15a 3.04 (2a mX 

6.07 aa sX 7.12 (2a d, J=«.0 HzX 7 JO (2a d, J-8.0 HzX 12.09 (la b») 
Mass (ESI): 364.4 (M+H)* 

(10) 2-{3-[4-(4-Crr!fhioromeAyl)phBDyl>3,6Kiaiydn>-l(2I^^ 
5,6,7,8-te!trahydro-4(3H)-quiiia20linoiie 

30 'H NMR (DMSO-d6, 5): 1 .45 - 1.75 (4H. mX 1 80 - 2.00 (2a mX 2.10 - 2.80 

a2a mX 3-08 (2a d, J-I-4 HzX 631 (la sX 7.50 - 7.80 (4a m) 
Mass (ESI): 4183 (M+H)"" . 

(11) 2-{3-[4^4-Meth(«ypl^yl>3,6-dihydio-lCaa>pyridyl]propyl}- 

5,6,7,8-tetialiydro-4(3H)-quinazoli3ion£ 
35 'HNMR(DMSO-d&5): 1.40 - 2.00 (6a mX 2-10- 3.20 (12H,mX 3.74 (3a sX 

6.00 (IH, sX 6.88 (2a d, J=8.8 HzX 734 (TH, d, J=8.B HzX 12-08 (la brs) 



PA6E43IS0'imAT4/t3/2IIO6 2:03:34 PM [Eastern DayOpnne]'^^^ 



04/13/2006 13:19 FAI MICHAEL BEST il044 



wo 03/063874 PCT/JP03/0070« 



Mass (APCI): 380^0 (M+H)* 

(12) 2-{3-[4-(4-CWorophettylH-piperarinyllpiopyl}-5,6j,84e*r^^ 

4(3H>quinmolinone 

'HmiR(DMSO-d6,5): 1.40 - 2.00 (6H.ro),2.00- 3.70 (l6H,in),6.9J (2H,d, 
5 J-9.0 Hz). 7.21 (2H, d, J=9.0 Hz). 12.17 (IH, brs) 

Mass (APCI): 387.07 (M+Bf 

(13) 2-{3-[4-(4-nu(m)phaiyl)-li)iperazmyl]propyl)-5.6J>tetrahydio- 

4(3I^iiii)azoIiaonB 

>H NMR (DMSO-dfc 5): 1.40 - 2.00 (6H, m). ZIO - 3^0 (16H, m\ 6.80 - 7.20 
10 (4H.m), 12.16 (IH, bis) 

Mass (APCI): 371.07 (M+H)* 



&cample3 

■niB laiowing compounds were prepaied in a siimlar manneT to tbat ofE xaaxB le 

IB 1. 

(1) 2-{3-[4^,4-Difluoiopheiiyl>3,6-daydn>-l(2H>-pyridyl]prt»pyl}- 
3,5,7,8-ieliahydK>-4H-Aiopyra«>[4.3-d]pyrj^^ 

'HNMR (pmO^ S): 1.70 - 2.00 (2H, m), 2J0 - 3,00 (12H, m), 3.07 (2H. d, 
J-2.9 Hz), 3.40 (3H. s)» 6.02 (IH. s), 7.00 - 7.60 (3H, m), 1235 (IH, bra) 

20 Mass (ESI): 404.2 (M+H)* 

(2) 2-{3-I4-(4-FluorophenyI)-3.6-dib.ydio-l(2H)-pyiidyl]propyl}- 

3^,7,8-tBtiahydro-4H- thiopyraiio[4>d]pyriiiiidm-4-one 
»H JJMR CDMS<>d6, 5); 1.70 - 2.00 (2a ra), 2J20 - 2.80 (4H, m), 3.04 (2H, d. 
J=-Z8 Hz), 6.09 (IH, s), 7.00 - 7.60 (4H. m). 1234 (IH, bis) 
25 Mass (APO): 386.00 CM+H)"^ 

(3) 2-{344<4-Chl<m)phenyi)-3,Miliydro-lC2H)-pyridyI]pn>pyl>- 
3,5,7,8-tetrahydio-4H- tibdopyraao[4,3-d]pyiiinidia-4-one 
'HilMR(DMSO-d«, S): 1.70 - 2.00 (2H, m), 2.20 - 3.20 (16^ m% 6.17 (IH, s), 
7.20 - 7.60 (4H, m), 12.35 (IH, brs) 

30 Mass (APCI): 401 .93 (M+H)* 

(4) 2-{3-[4-(4-Methylplieayl)-3,6-dihydro-l(2H)-pyridyl]ptopyl}- 
3 5 7,8-tetrahydro-4H- thiopyrano[4^-d]pyijjnidin-4K)ne 

'H WAR. (DMSO-d€, 5): 1.70 - 2.00 (2H, m). 2.27 (3H, s). 230 - 2.90 (12H, m), 
3.03 (2H, d, 1=^.8 Hz). 33S (2H, s). 6.07 (IH, s), 7.12 (2H, d, J=S2 Hz), 730 
35 (2H, d, J-8.2 Hz), 12.35 (JH, bis) 

Mass (APO): 382.13 (M+H)* 
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(5) 2-{3-[4K4KTrifluoromethyl)phenyl)-3,6-dihydro-l(2H)-pyridyl]propyl) 
3^J,8-tetrahydro-4H-lMopyrano[4,3-d]pyrimidjiv4-one 
'H NMR (DMSO-dfi, 5): ) .70 - 2.00 (2H, m). 2.30 - 3.00 (14H. m), 3.08 C2H, d, 
J-2.5 Hz), 6.31 (IH, s), 7.40 - 7.80 (4H, m) 



(6) 2'{3-[4<4-Me^iioxyphenyl)0,6-dihydio-l(2H)i>yridyl]pK^ 
3,5,7,8-tctrahydny4H- ihioi^iaiio[43-d]pyriimdm-4-one 
'HNMR(DMSO-d6. d): 1.70 - 2.00 (2H. m), 220 - 320 (14H. m), 3.38 (2H, s), 
3.74 (3H. sX 6.00 (IH, s), 6.88 QH, d, J=8.8 Hz). 734 (2H, d, J«8.8 Hz), 12.36 



Mass CESI): 398.3 CM+H)* 

(7) 2-{3-[(4-ChloiopheuyI)-l-pipera2ai)yl]propyl}-3A7,8-tetrahydro- 

4H-thiopyraiio[4,3-d]pyiin)idiii^OD6 

^HNMR {pMSCmife S)t 1.70 - 2.00 (2H, m). 220 - 3.20 (16H, m). 3.40 C2H, s), 
L5 6.92 C2H, d, J=9-l Hz), 721 C2H, d, J=9-J Hz), 12J6 (Ift te) 

Mass (APCQ: 405.3 (M+H)* 

(8) 2-{3-K4-Fluo»plienyl>-l-i»pertzinyl]propyl}-3:^J 
4H-4iopytaiio(4,3-<|py™ddin'4-one 

»HNMR (DMSOdfi, 5): 1.70 - 2.00 (2H, ni), 220 - 2.90 (12H, m), 3.01 (4H, 1, 
20 J-4.6 Hz), 3.40 (2H, s), 6.80 - 7.20 (4H, m), 12.43 (IH, bis) 

Mass (APCD: 3892 (M+H)* 

(9) 2-{3-[(4-Nitiophenyl)-l-ittperaanyllprDpyl}-3,5,7,8-^^ 

4H-«iiopyraiu)[4.3-d]pyriimduH»-one 

*HNMR(PMS0-d6. 8): 1.70 - 2.00 (2H. m), 220 - 3.00 (16H, m), 3.40 (2H, s), 
26 7.02 (2H, d. J-9.4 Hz), 8.05 (2H. d. J=9.4 Hz), 12.41 (IH, te) 

Mass (ESI): 4162 (M+H)* 

(10) 2-[3<4-Plienyl-3.6-dihydro-l(2H)-pyridyl)piopyQ-3^,7,8-tetiah^ 

4H^Mopyraiu>[4>4]pyrimidia-4-one 

'HNMR (DMSO-dfi, S): 1.70 - 2.00 (2H, m), 220 - 3-90 (16H, m), 6.12 (IH, s), 
30 7.10 - 7.60 (5H, m), 12.38 (IH, bis) 

Mass (APCI): 368.07 (M+H)^ 

(1 1) 2-[3<4-Ph€myl-3.6^ydio-l(2H>i>yridyl)pxopyl]-5.6,7,8- 

tBtiahydiqpyrido[4,3-d]pyiiimdiix-4(3I^ne 

'HNMR (DMSCMs, S): 1.70 - 2-0O (2H, m), 2.20 - 3.80 (16H, m), 6.15 (IH, s), 
35 7.00-7.60(5H,m) 



5 



Mass (APCI): 43433 (M-H)" 



10 



(lH,bis) 



Mass (ESI): 351.3 (M+H)* 
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(12) 2-[3K4-Ph™yl-3,6-dihydrCHl(2H>pyridyl)piopyl]-3,5J>tetrahydr(>- 
4H-pyrano[43-d]pyrimidia-4-one 

'IINMR (DMSO-dfi, 5): 1.70 - 2.00 (2H, m). 2.20 - 2.80 (lOH, m), 3.07 (2H, s), 
3.80 (2H, t, J=5.5 Hz), 429 {TM, s), 6-12 (IH, s), 7.10 - 7.70 (5H, m) 
5 Mass (APCT): 352J2 (M+H)* 

Bcamole4 

The foltowing cionq>oiJiMls vreic prqjared m a anii^ 

1. 

10 " (1) 2-[3-(44»haiyl-3,6-diliydiO'l(2H)-pyridyl)pioivl]-3,5,^^^ 

4HH:yclopeiita[d.]pyxiimdm'4-Qne 

'H mSSi (CDQj, 5): 1,70 - 230 (4H. m), 2.40 - 3.40 (14H. m\ 6.06 (IH, s), 7.00 
-7.60(5H,m) 

Mass (APCI): 336.20 (M+H)"- 
15 (2) 2-t3K4-PhenyI-3,6-dihydro-l(2H)-pyiidyl)propyl]-3A6,7,8^-li^ 

4H-cydoliqrta[d]pyiiiiiidiiir4-one 

'HNMR (CDCb, S): 1.00 - 2.40 (8H, m), 2.40 - 3.40 (14H, m). 6.07 (IH. s), 7.00 
-7.60(5H,m) 

Mass (APCD: 364.20 (M+H)"" 
20 (3) 2K3-[4K4-Hw)rophenyl)-3,6-dihydro-l(2H)-pyridyl]propyl)-7,8-dih 

3H-1hiopyiano[3^-<l]pyiiinidin-4(6H)-oixe 

>H MMR (DMSO-di, 5): 1 ,70 - 2.20 C2H, m), 2.30 - 3.20 (14H, m), 6.10 (IH, s), 
7.00 - 7.60 (4H, m), 12 J7 (la las) 
Mass (EST): 3862 (M+H)* 

25 

Exflniplc 5 

Amixtare of 4-[4-(4-fliK)rophenyI)-3,6-dihydro-l(2H)-pyri^^^^ 
(90 mg) and 2H.pyrido-[2^-4][l^]oxazme-2,4{lH)-dione (79 rog) in pyridine (5 ml) was 
stined at 120 °C oveniight The mixture was concentrated and coevapoiated with 
30 toluene twice. The lesidue was purified by pieparative thin layer chronjatographyusin^ 
10% methanol in dichloromeUiane as on daent to give 2-{3-[4-(4-Fluoiopbeiiyl> 
3,6^ydro-J(2H)-pyridyl]piopyl}-pyrido[2.3-d]pyrinudin-4(3H)-one, which was 
convened to the coires^ondiiig hydrochloride salt (40 mg) by treatoeot of 4N hydrogen 

chloride in ediyl »xtate . 
35 'H>1MR (DMSO-dfe 5): 2.00 ^ 5 JO (12H, m), 6.18 (IH, s), 7.00 - 7.80 (5H, m). 

8.55 (IH, dd, J=a.0, 8.0 Hi), 8.93 (IH, dd, J=«2.0. 4.7 Hz) 
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Mass (ESI): 365.5 (M+Hf 
Exmiple6 

To a solution of 2-[3-(4-pheayl-3,6-dihyd^o-l(2H>-pyIidyl)propyl^ 
5 5^7,S-tetiahydropyrido[4,3-d]pyritmdm'4(3H)-(>ne {2« mg) in dichlororoethane (S ml) 
and methanol (1 ml) were added 37% aqueous foimaldehyde (0.063 ml) and sodium 
triacetoxyborohydride (51 mg) in sequence, then the mixtnie was stined at room 
t]emperatnreffar2honrs. The leaclion was quenched with sDica gel (0.2 g) and 
concentrated. IheiesidueT^raschroroatographed on silica gel (20% methanol in 
10 dicMoiomethane) to give 6-Methyl-2-[3-(4-phenyl'3,6-dihydro-l(2H>'pyridyl)propyl]- 
5,6 J,8-tfitrahydropyrido[4,3-d]pyiimidin-4(3H)'<jnB the objective 
powder. 

'hNMR (DMS(>d<i. S); 1.70 - 3-20 (21H, m), 6.11 (IH, s). 7.00 - 7.50 (5H. m\ 
lZ26(lH,bis) 
15 Mass (BSI): 365,4 (MfH)* 

Example 7 

A suspension of 4-(4-phei^-3,Wihydio-lCZH>pyridyl)butaual (0.18 g), 
(3^o-l,3-dihydro-2-ben2»faimi-l-yl)(triphcnyl)phosphomumb«^^ (560 mg) and 

20 Uiefliylaniine (0328 nd) in tettahydroiiiran (20 ml) was stiired at room temperature for 3 
hours. The leactioo was quenched with water and extracted with ethyl acetate twice. 
The combmedBxtiacts were dried over magnesium sulfate and concKXtraied. Hieiesidu 
was diromatographed on silica gel using ethyl acetate as an dueot to give oil, which was 
dissolved in ethanol and leftaxed m Ae presence of hydrazine monohydiate (77 mg) for 1 

25 hour. The mixture was concentrated, then diddoromeBiane and water was added and & 
organic layer was separated- Hie aqueous layer was fittther extracted vrith 
dicMoioraeihane, then die combined extracts were dried over magnesium sulfote and 
concentrated, ihe residue was chromatogtaphed on silica gel (efliyl acetate to 5% 
methanol in didiloromefhane), and than the fractions ehitcd with 5% medianol in 

30 dichloromethane were combined and concentrated. The residue was triturated with a 
mijctrae of e%I acetate and diisopropyl ether to give 

4-[4<4-Phenyl-3,6^1ihydTO-l(2H)-pyridyl)butyl]-l(2Hhphthala2inane (46 mg) as apale 
yellow powder. 

•H NMR (DMSO-dfo 8): 1-1 0 - 1.90 (4H, m), 230 - 3.00 (8H, m), 3.07 (2H, d, 
85 J"2.8 Hz), 6.15 (IH, s), 7.10 - 8.40 (9H, m), 12.45 (IH, bis) 

Mass (APCI): 360.07 (M+H)* ' 
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Examples 

A mixture of 4-(4-Bromobutyl)-l(2IQ-phlihala2anDne (1 00 mg). 
4-fluorophenyl-l,2,5,6-tetrahydropyridiiie hydrochloride (91 mg) and triethylanune (0,149 
5 njl)inN^-dimeihylfonnaraide(5ml)wasstinedatiDomtempa^^ The 
mixhire was dUutedvrirthwat^ and extrarted withe Thecombined 
fflrtracts were washed with water fliiee times, dried over magnesiuin. sulfete and 
concentrated. The residue was purified by preparative tfiin layer cihromatogr^ 

mpjrtyiTini in didiloroinefhaae) to give 
10 4-{4-[4-<4'HiKiiophe»yl>3,fr^ydiO'l(2H>pyridyl]trotyI}-l(2H)-^^ (70 mg) 

as a cdoriess powder. 

^HNMR(DMSO-dfi, 5): 1.40 - 2.00 (4H, m), 2.30 - 3.30 (lOH, m), 6.12 (IH, s), 
7.00 - 7.60 (5H, m). 7.70 - 8.00 (2H. m), 8.04 (1H» d. J=^-6 Hz). 8:26 (IH. d, 
J=7.6 Hz), 12.44 (lH,hrs) 
16 Mass (ESI): 378.3 (M+M)+ 



Example 9 

The foltowipg compownds were prqwied in a similar manner to liiai of Ft mnpl e 

8- 

20 (1) 4-{4-[4-(4-ailoropheayl)-3,6-dihydro-l(2H)-pyridyl]biityl}- 
1 (2H>{)hthalazInone 

'H NMR (DMSO-d<i, 5): 1.40 - 1.90 (4H, m). 230 - 2.80 (8H, m), 2.95 (2H, t, 
J=73 Hz), 3.06 (2H, d, J=2.5 Hz), 620 (IH, s), 7.20 - 7.60 (5H, m), 7.70 - 8.00 
(2H, m). 8.04 (IH, dd, J=1.5, 7.6 Hz), 8.26 m> ««. J=l-5. 7.6 Hz), 12.45 (IH, 

26 Ins) 

Mass (ESI): 394.2 (M+H)* 

(2) 4-{4-[4-(4-Methylphaiyl)-3,6-dihydro-l(2H>-pyridyllbiHyl}- 

l(2H)-phthBla^one 

NMR (DMSCWfo S): 1.40 - 1 .90 (4H, m), 2.28 (3H. s), 2.30 - 3.30 (lOH, m\ 
30 6.10 (IH, s), 7.13 (2H, d, J=8.1 Hz). 731 (2H. d, 1=8.1 Hz), 7.70 - 8.00 (2H, mX 

8.05 (IH, d, J=^.4 Hz), 8.26 (IH, d, J=7.4 Hz). 12.45 (IH, brs) 

Mass (ESO: 374.4 (M+H)* 

(3) 4-{4-[4-(4-(Trifluoromethyl)phenyl)-3,6-dihydn)-l(2H>pyridyl]butyi>- 

ICZfiQ^hthalazinoiie 

85 'HNMR (DMSO-dfo S): 1-40 - 2.00 (4H, m). 230 - 330 (lOH, m), 634 (IH, s), 

7.60 - 8.00 (6H, m), 8.04 (IH, d, J=^.7 Hz), 826 (Ift d, J=^.7 Hz). 12.45 (IH, 
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brs) 

Mass (ESI): 428 J(M+H)* 

(4) 4-{4-[4-(4-CUoiopheiiyl>l-piperazinyl]butyJ}-l(2H)-phttialazmoae 

'H NMR (DMS0-d6, 8): 1.40 - 1.90 (4H, m), 2.20 - 3.70 (lOH, m), 6.92 (2H, d. 
5 J-9.1 Hz). 7.21 (2H, d, J=9.1 Hz), 7.70 - 8.00 (2H, m), 8.04 (IH, d. J=7.4 Hz), 

8^6 (IH, d, J=7.4 Hz). 12.45 (IH. bra) 
Mass (ESI): 3^.3 (M+H)* 

(5) 4.{4.[4-(4.FlnoroiaieDyI)-li>ipeira2ittyq 

NMR (DMSO-dfi, 5): 1.40 - 1.90 (4H, m), 2.20 - 330 (12H, m), 6.80 - 7.20 
10 (4H, mX 7-70 - 8.00 (2H, m\ 8.04 (IH, dd. J=1.6, 7.6 Hz), 8.26 (IH. dd, J-1.6, 

7.6 Hz), 12.45 (IH, bis) 
Mass (ESI): 381.3 (M+H)* 

4^{4-[4K4-Kitropheayi)-l-piperazmyl]biityl}-l(2H)-phtlu^ 
'H NMR (DMSOdfe S): 1.40 - 2.00 (4H, mX 2.00 - 3.70 (12H, m). 7.02 (2H. d, 
15 J=9.5 Hz). 7.70 - 8:20 (5H, m), 826 (IH, dd, J^l.l, 7-7 Hz). 12.45 (IH, bis) 

Miass (ESI): 408.3 (M.+Wf 

(7) 4-[5-(4-Pliffi^O,6-dniydro-l(2H)-pyridyI)peiityl]-lC2H)^l^ 

'H NMR(PMSOd<, 5): 120 - 2.00 (6H, m), 2.10 - 320 (lOH, m% 6.14 (IH, s), 
7.10 - 7.60 (5H, mX 7.70 - 8.10 (3H. m), 826 (IH, d, J=7.4 Hz), 12,44 (IH, hrs) 
20 Mass (ESI): 374.4 (M+H)^ 

(8) 4-[4-(9-MeUiyl-l ,3,4,9^tiahydio-2H-pyrido[3,4-b]indol-2-yl)butyl]- 
l(2H)pfathaIazinone 

'HNMR (PMSCM& 5): 1.40 - 2.00 (4H, m), 2.40 - 320 (8H, m), 3.59 (3H, s), 
3.64 (2H. s), 6.80 - 720 (2H, m), 720 - 8.40 (4H, m), 12.56 (IH. b») 
25 Mass (ESI): 387.3 (M+H)* 



Example 10 

Oxalyl diloride (0.193mL, 221mmol) was dissolved in dichlorwnethane (3 mL) 
at -78 °C. A solution of dimeUiylsuIfoxide (0392 mL, 5.52 mmol) in dichloiomethane 

30 (ImL) was added dropwise to that soludon, and ttie mixture was stiired for 10 minutes at 
that temperature. A solution of 4-(4-hydroxybatyl)-l (2H)-isoquinolinone (60 mg, 0276 
mmol) in a mixed solvent of dichloromethane (1 mL) and dimethylsulfoxide (1 mL) was 
added dropwise. The mixture was stiired at -78 °C for 15minutes,andat-45 "C for 
40 minutes. Tiiethylamine (0-70 mL) was added dropwise, and the mixture \ras stiired at 

35 0 °C for 1 hone The crude product was used for next stqp without purification. The 
crude 4-(l-oxo-l,2-dihydro-4-isoquinolinyl)butanaI (59 mg) was dissolved in 
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dichloromethane (1 mL), and 4-phe»yl-l>23,6-t^rahydropyridinfi (87.9 mg, 0.552 mmol) 
was added- Then sodium triacetoxyboroliydride (1 17 mg, 0,552 mmol) and acetic acid 
(0.032 inL, 0.552 mmol) were added to the mixture, and it was stiired at room temperature 
for 1 5 hours. Piirification over silica gel diromatography gave 
5 4-[4-(4-phenyl-3,6-dihydio-lC2H>pyridyl)butyl]4(2^ (24 m& 2A2 %) as 

product 

*H MMR (200MHz, DMSO-d^ 5): 1^9 (4H, br s), 2.4-2.7 (8H, m), 3.06 (2H, d, 
J=^9 Hz), 6.15 (IH, hr s), 6.98 (IH, d, J=3.5 Hz), 7.1-7.6 (6H, m), 7.71 (IH, t, 
J-6.7 Hz), 7.78 (IH. d), 8.22 (IH, d, J=8.0 Hz), 11.09 (IH, br s) 

10 

Example 11 

A suspension of 4-[4-(4-fluorophenyl)piperidino]butananiidine (97 mg), methyl 

^^xotetrahydrothiopyran-S-caiboxylate (96 mg), potassium carbonate (509 rog) in ethanol 

(5 ml) was stibnred at 80 overnight The adxtuie was diluted with water rod exlr^ 
15 with dichloiomeihane twice. The comlmicd extracts were dried oryet mngnefiium sulfate 

and conoOTtraied- The zesidue was purified by preparative thin layer chxomatDgraphy on 

sOica g^l (mefbanol/dicfaldomedxane ^ 1/9) to give 

2-[3-[4-(4-FluorophenyI)piperidino]propyl)-3^,7,8-te^ 

4-one (55 mg) as a coledess powder. 
20 *HNMR (DMSCMie, 5 ): 1.00 - 3.70(21H, m), 6.90 - 7.40(4H, m). 12.64(1H, brs). 

Mass(ESI); 388.3 (M+H)* 

Ihe following conipounds [Example 12 to 27j were obtained according to a 
fiimilflr mamier to that of Example 11. 

25 

E?tanmlel2 

2^3H:4<4-Mcthoxyphenyl)piperidino]propyq-3,5.7.8-tBtra^ 

-&iino[4,3-d]pyiimidin-4-one 
^HmiR(DMSOd6. 5): 1.00-3.60(2111, ro),3.71(3H,s).6.84(2H,d,J-8.7 Hz). 

30 7.13(2H, d, J=8.7 Hz). 12.47(1H, brs). 
MassOESI); 400.3 (M+H)^ 

Example 13 

2^[4^4-Mefliylphenyl)piperidmo]propyl]-3,^ 
35 thimo[4,3-d]pyrimidin-4-onc 

'H NMR (PMS0-d6, 6 ) : 1 .30 - 3J0(24H, m), 6.90 - 7.20(4H, m), 12.61(1H, brs). 
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Mass(ESI):384i(M+Hr 
Example 14 

2.{344-<4-Fluoropheayl)piperidmo]propyl}-5,6J,8-tetr^ 

5 qumazolinoiie 

NMR pMS0-d6, 5 ): 1.30 - 3^0(23H, m), 7.00 - 7.40(4H, m), 1Z38(1H, brs). 

Mass(ESI):3703(M+H)* 
Example IS 

10 243-[4-(4^3doiophenyl)piperidii»]propyy^^ 
quinazoUnone 

'H NMR (DMS0-d6, 6 ): 1.30 - 3.20(23H, in), 7.10 - 7.60(4H, m). 12.36(1H, brs). 
Ma5S(ESI): 386.4 (M+H)" 

15 ByafnpTe16 

2.[3-[4-(4-MBdiylphHiiyl)p^peridiiiD]prop^^ 

qiimazoliiKUie 

'HNMR (DMSOde, 6 ): 1,20 - 3.20(Z6H, ro), 7.00 ^ 7.20(4H, mX 1234(1H, brs). 
Mass(ESI):366.4 (M+HQi* 

20 

Example 17 

2„p-[4-(4-Methoxj(i*enyl)piperidjiio]propyl>5.6,7,8-te 
qninazolinone 

*HNMR (PMS(><J6, 6 ): 1.20 - 3.20(23H, m), 3.71(3H, s% 6.83C2H. d, J=«.6 Hz), 
25 7-12(2H,d,J=8.6Hz),1235(lH,br5). 
Mass(ESl): 382 J (M+H)* 

Example 18 

2.p.[4-[4<rimuommethyl)phenyI]piperidme]propyll-3,SJ,8-tett^ 

30 tiiiino[43-flpyiiiiiudiii-4--one 

'H NMR (DMS0-d6, 6 ): 1-50 - 3.60(21H. m), 7,46(2H, d, J=8^ Hz), 7.64<2H. d, J=«.2 

Hz).1^65(lH,brs). 

Mass(ESI): 4383 (M+H)* 

35 Example 19 

2-[3.(4-[4<rrffliioroinctliyl)phenyl]piperidmo]piopy0-5.6,7.8^ 
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quinazolinone 

'H NMR (DMS0-d6, 6 ): 1.30 - 3-20(23H, m), 7.45(2H, d. J=8-l Hz), 7.<54(2H, d, J-8.1 

Hz),l2.36(lH,brs). 

Mass(ESD: 420.3 (M+H)* 

5 

Example 20 

2-P-[(^6R)-4-Chl<m)phenyl-2,6-djmesthyl-l-pipe^^ 

tetrahydro-4H-^biino[43-d]pyriiiudiii'4-one 
'H NMR CDMSO-d6. 5 ) : 0-99(6H. d, J-6.0 Hz), 130 - 3.70(18H, mX 6.90(2H, d, J=9.0 
10 Hz), 7:20(2H, d, ^=9.0 Hz), 12.45(1H, hrs). 
MassCESO: 433.1 (M+H)* 

Example 21 

2.[3-[4-(4-nviorophenyl)-3»6-dihydn>-lC2H)'pyrid3i]-3-mcrthylpropyl]^^ 
16 tetiabydn>4H-tbiino[43-d]pyi)nudm-4-onel^^ 

'H NMR (DMSO<i6, 6 ) ; 0.80 - 5.20(20H, m). 620(1H, m\ 7.00 - 7.70(4^ m). 
Mass(ESI): 400.1 (M+H)* 

Example 22 

20 

2-[3-[4-[4-(TriflTOromethoxy)pheQyl]-3,6-dihydro-ipiQ-pyrid34]pK)pyi]- 

3^J,8-tdwhydro-4H-thiino(4,3<[]pyiimidin-4<>iie 
*H NMR CDMSO-d6, 5 ) : 1.70 - 3.60(18H, m), 6.18(1H, m), 731(2H, d, JN8.1 HzX 
7.53(2H.d, J=8.1 Hz), )237(lH,bTs). 
25 Mass^I): 452.2 (M+H)* 

Example 23 

2-t^[4-(4<rriflmromeflioxy)phenyq-3,6-dihy4ro-l(2HH)yri 

5,6,7,8-tetrahydro-4(3H)-qumazolinone 
30 'H NMR CDMS0.d6, 6 ): 1-40 - 320(20H. m), 6.18(1H, m). 7,31(2H, d, J=8,2 Hz), 
7-53(2H, d, J=8.2 Hz), 12.13(1H, brs). 
MassCESI): 434.2 CM+H)"^ 

Example 24 

36 2-I3-[4-(4'biplienylyl)piperidmo]prORyl]-3,5,7,8-tetrahydio-4H- 
Qiimo(4,3^Qpyrimidiii'4-one 
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'HNMR pMS0-d6, 5 ) •.1.5-2.2(8H, m), 2.3-2.65(2H, m\ 2.65-2.9(4H, m). 2.9-3.1(2H, 
m), 3.2^3.6(5H, m). 7.2-7.7(9H, m). 
Mass: 446.4(M+H)*' 

6 &cainple25 

2.[3-[4-(3,4-dichloiophenyl>l-i«pewziDyl]propyl]-5A7,8-t^^ 
quinazDlinone 

NMR (DMS0-d6, 5 ) : 1J-1.9(6H, m), 2J-2.6(12H. m). 3.0-3^(4H, m), 6.9(1H, dd, 
J-9.0. 2J& Hz). 7.09(1H. d, ^=2.8 Hz), 7.38(1H, d, Hz), 12.18 (IH, br s). 
10 Mass: 421.1. 423^ (M+H)* 

F.xam ple 26 

2.p-[4-(3.4-dichloropheayl>l'pji)erazi]i^ 

4H-4lriinD[4,3-d|pyiiimdm-4-oiiB 
15 >HNMR(DMS0-d6. 5):1.7-1.85Cffl.ni),2i'2.6(8H,m).2.7-2.9(4H,m),3.0-3.2(4H, 
m). 339(2H, &\ 6.90(1H, dd, J-9.0, 2.5 HzX 7.10(1H, d, J=2.5 Hz), 737(1H, d, J=9 Hz), 
12.4(1 H,hrs). 
Mass: 441.1, 439.1(M+H)'*' 

20 Example 27 

2-[3-[4-(4-biphenylyl)-lA3.6-tetiahydrop3ridyl]prop(yl]-3A7.8-tet^ 

±mio[43-4]pyiiniidm-4-<>ne 
'HNMR (DMSO-d6, 6 ) : 1.7-2.0(2H. m), 23.2.9(KH, m), 3.09(2H, s), 3.2-3.6(6H, m), 
6.20(1H, sX 7.3-7^(9H, m), 12.4(1H, s). 
25 Mass: 444.2(M+^H)* 



30 
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CLAIMS 

1. Acompound of the formula (I): 




(I) 



5 



is hydrogen, halogen, lower alkyl or loxver allcoxy, 
Aand two adjacent carbon atoms of the six mejnbered ring to be bonded with A 
foma benzene ring, pyridine rinfe or five to seven menxbered partiaDy 
10 saturated ring optionally containing one or more heteToatoin(s) selected from 

die group consisting of nitrogen atom, oxygen atom, and sulfur atom, 
.Y^=^.i5 -N=C— , — C:=N— , -CH=C— or -^=CH^, 

15 [wherdn L", tJ\ L" and L^^ is 

(1) lower fllkylenCj 

(2) lower alkenylene, 

(3) cycIo(lower)alkyIene, 

(4) cydoGower)aIkenylette, 

20 (5) diradical of saturated- or unsaturated monocyclic ffoup willi one 

or more nitrogen atoxn(s), which is obtained after rraoval of one 
hydrogen atom fioiD said monocyclic group, or 
(6) -N^^L- (vrfietem is hydrogen or lower alkyi, and L is 
lower alkylene or lower alkenylene), and 

25 R",R^,R^andR'^is 

( ) ) cyclic amino group, which is substituted with phenyl optionally 
substituted with one or more suitable substituent(s) selected from the 
group consisting of halpgen, nilio, lower alkoxy, lower alkyl, 
halo(Iower)alkyl, halo(lower)alkoxy and phenyl, and which is optionally 

30 substituted with lower alkyl, 

(2) caibocyclic groiq), i7\^ch is substituted with phenyl optioDally 
substituted with one or more suitable substituent($) selected from the 
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group consisting of halogen, mtro, lower alkoxy, lower alkyU 
halo(lower)alkyl, haIo(lower)alkDxy and phenyl, and which is optionally 
substituted with lower aJkyl, or. 

(3) amino group, which is substituted wilii phenyl optionally 
5 substituted with one or roore suitable siibstituent(s) selected from the 

group coxudsting of halogen, nitro, lower alkoxy, lower alkyl, 
haIo(lower)alkyl, halo(lower)alkoxy and phenyl, and which is optionally 
substituted with lower alkyl.], 
provided that 

10 when A and two adjacent carbon atoms of fee sbc membered jii^ to be bonded 

with A fotm benzene ring, 

flien«Y'-Y^-is — C=N— , ^H=C^ or — C=CH- , 
Ji2 Jn Ji4 

or its prodrug, or their salts. 



15 



2. The compound according to claim 1^ wherein 



[whercin X* and is N, O or S] . 

25 3. Hie compound acooidmg to claim 2»wl]«reia 
B} is hydrogen, and 

R^', R^, and is tetrahydropyridyl, piperidyl or piperazinyl, each of which is 
substituted with phenyl substituted with 1 or 2 substituent(s) selected ficom the groi^ 
consisting of halogen, nitro, lower alkoxy, lower alkyl, haloGower)alkyl, 
30 halo(lower)alkoxy and phenyl. 



4. The compound according to any on e uf Llaims 1, 2 and 3, wherein 
and L^*^ is lower aUcylene. 

35 5. The compound according to any one of claims 1 , 2, 3 and 4, wherem 
-Y^-Y^-is — N=C— 
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6. A phannaceuticaUy composition comprising a compound of the formula (I) : 
O 



5 wherein 

is hydrogen, halogen, lower aDcyl or lower alkoxy, 
A and two adjacent carbon atoms of the six membered ring to be bonded with A 
form benzene ring, pyridine ring, or five to seven membered partially 
saturated ring optionally coniainiixg one or more bete!roaiom(5) selected &om 
10 the group consistixi^g of nitrogen atom, oxygen atom, and snlfiir atom, 

.Y'=Y^^is — N=C— , — C=N— , -CH=C— or — C=CH-, 

[v^erein L", and L^* is 

15 (1) lower alkylene, 

(2) lower alkenylene, 

(3) cydo(lower)allcylene; 

(4) cycloOower)alkeaylene, 

(5) dixadical of saturated* or unsaturated monocyclio group vn3i one 
20 or zDoie tdtrogcD atom(s), vMch is obtained after removal of one 

hydrogen atom from scdd monocyclic group, or 

(6) -NCRVL- (wherein is hydrog«i or lower alkyl, and L is 
lower alkylene or lower alkenylene), and 

R^R^,R^andR'*is 

25 (1 ) cyclic amino group, which is substituted with phenyl rationally 

substituted with one or mo9ie suitable substitueQt(s) selected fitnn the 
•group consisting of halogen, nitco, lower alkoxy, lower alkyl, 
halo(lower)alkyl, haloOower)alkoxy and phenyl, and which is optionally 
substituted with lower alkyl, 

30 (2) carbocydic group, which is substituted with phenyl optionally 

substituted with one or more suitable substitt^t(s) selected from the 
groiq) consisting of halogen, nitro, lower alkoxy, lower alkyl. 



PAGE 56ffiO*RCVDAT4/13120l)6 2:03:34 PM [Eastern I^^^ 



04/13/2006 13:23 FAI MICHAEL BEST 0057 



WO 03/063874 PCT/JP03/00708 



lialo(Iower)alkyl, halo(lower)alkoxy and phenyl, and which is optionaUy 
substituted with lofwer alkyl, or 

Q) amino group, which is substituted with phenyl optionally 
substituted with one or more suitable subsliUienl:(s) selected £cx>m the 
5 group consisting of halogen^ nitro, lower alkoxy, low^ alkyl? 

haIo(Iower)aIkyl, haIo(lawer)alkoxy and phenyl, and which is optionally 
substituted with lower alkyl.]^ 
provided that 

when A and two adjacent carbon atoms of the six memberedxing to be bonded 

10 with A form ben2:ece ring, 

1hen-Y^=Y^-is ~C=N— , _CH=C— or — C=CH- , 
in J 13 J 14 

QX it$ prodrug, or thdr phaimaceutically acceptable sails, and a idiaimaceutically 
15 acceptable cani^-, wfaexein said coinpound is .present in an amount esfifective &r 

inhibiting PAKP activity, 

7. Ihe pharmaceutical composition of claim 6 for treating or prevendng diseases 
ascribed by NMDA- and NO-induced toxicity. 

20 

8. The pharmaceutical composition of claim 6 for extending the lifeq^an or prolifbratLve 
capacity of cells or ahedng gene expression of senescent cells 

9. The phannaoeutical composition of claim 6 £>rtreatiDig or prefventing tissue damage 
25 resulting fixmi cell damage or death due to necrosis or apoptods; neural tissue damage 

resulting fiom ischemia and rq)erfiision injury, neurological dis(»xlei3 and 
neurodegenerative diseases; neurodegei^rative diseases; head trauma; stroke; 
Alzheimer's disease; Parkinson's disease; epilepsy; Ajayotrophic Lateral Scleosis 
(ALS); Huntington's disease; schizophrenia; duonic pain; ischemia and nloss 

30 following hypoxia; hypoglycemia; ischemia; trauma; nervous insult; previously 

ischemic heart or skeleton muscle tissue; radiosaisfttsdng hypoxic tumor cells; tumor 
cells fiom recovering fiom potentially lethal damage of DNA after radiation tfierapy; 
sidn aging; arteriosclednosis; osteoarflmtis; osteoporosis^ muscular dystrophy; 
degenerative diseases of skeletal muscle involving replicative seaiesccnc^ age-related 

35 macular degeneration; immune senesc^ice; AIDS; other immune senesc^ice 

diseases; inflammatory bowel disorders (e.g,^ colitis); arthritis; diabetes; endotoxic 
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shock; septic shock; or tumcvr. 

10. Amethod of inhibitmg PARP activity comprising administermg a compound of the 
formula (I): 



6 




CI) 



■whereLii 

R' is hyitogen, halogen, lower allqrl and lower alkoxy, 

A and two adjacent caAon atoms of the six merobered ring to be bonded wifli A 
10 fonn benzene ring, pyridine ring, or five to seven membered partially 

saturated ring optionally containing one or more hetMoatom(s) selected fiom 
the gpsap consisting of nitrogen atom, ojtygwi atom, and sulfiir atom, 

-Y'=Y^-is -N^C- , -C=N- . -CH=C- or 



15 



[wheiein L", V^, L" and L" is 

(1) lowwallsylea^ 

(2) lower alkenylene, 

(3) cycloGower)alkylene, 
20 (4) cycloOower)aIkeiiylene, 

(5) diiadicalofsainralBd-oriKisatiiiatedimono«q^ 

or more nitrogen atom(s), wMch is obtained after removal of one 
hydrogen abun fiom said monocyclic group, or 

(6) -^|^'>I^(^iAerfflnR'isMrogcnotlawerattyl,andLis 

25 lower allsylene or lower aUoenylene), and 

R^R^,R^andR^is 

(1) cycUc amino group, which is substituted wiih phenyl optionally 
substituted with one or more suhable substituent(s) selected fttwn the 
group consisting of halogen, nitro, lower alkoxy, lower alkyl, 

30 halo(lower)alkyl, haloGow^)alkoxy and phenyl, and which is optionBlly 

substituted witii lower alkyl, 

(2) caihocydic group, which is substituted with phenyl qptioMlly 
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substituted with one or more suitable substitiient(s) selected fifom the 
group consisting of halogen, iiitio, lower alkoxy, lower alkyl, 
haloOower)alkyl, halo(lower)alkoxy and phenylo and which is optionally 
substituted with lower alkyl or 
5 (3) ainino group, which is substituted with phenyl optionally 

substituted wth one or more suitable substituentCs) selected fiom the 
group consisting of halogen, nitro, lower alkoxy, lower alkyl, 
haloOower)alkyl, halo(lowear)alkoxy and phenyl, and wMch is optionally 
substituted with lower alkyl.], 

10 prorvidedthat 

T?Aen A and two adjacent carbon atoms of Ihc ax mcanbercd ring to be bonded 

with A form benzene ring, 
then-Y»-Y^-is — C=N— . ^CH=C^ or — 9=^- - 

Jl2 Jl3 

^--r^ 

15 or its prodrug, or their salts. 

11. A use of a compound of the jfonnula 0)' 



(I) 



20 Whetein 

r' is bydiDgen. halogen, lowca: alkyl or lower allcoxy, 
A Bad two adjw^ caibonatoms of llie six menibered 
fbmi beiKsene ring, pyridine ring, 01 five to seven 

saturated ring optionally amtoining one imt more heteroatomCs) sdeoted fiom 
25 the groiipcoinasdingofnitiogen atom, oxygen atom, and sulfm 

[whercinL'^L'^L^'andL"is 
30 (1) lower alkylene, 

(2) lower alkenylene, 

(3) cycloOower)alkylenB, 
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(4) cydo(lower)alkenylene, 

(5) diradicsd of saiiuated- or unsaturated monocyclic group vdth one 
or moic nitiogen atoin(s),whidi is obtained after removal of one 
hydrogen atom from said monocyclic group, or 

g (6) -N^^)-L-(wheidttR' is hydrogen or lower alkyl, and Lis 

lower allcylene and lower alkenylene), and 

R2i,R» R»andR"is 

(1) c^cJic amino gionp, which is substituted with phenyl optionally 

substituted, with one or more suitable substituent(s) selected from the 
group consisting of halogen, nitio, lower alkoKy, lower alkyl, , 
haloaower)al]£yl, halo(lower)alkray and phenyl, and which is optionaUy 
substituted with lower alkyl, 

(2) carbocydic group, which is substituted with phaiyl optionally 
substituted with one or more smtable substituBnt^) sdected fiom the 
ffoap consisthig <rf balogen, nilro, lower aJkoxy, lower aM. 
halo(lower)alkyl,haloaower)aD»xy and phenyl, and wtdch is optionaUy 

substituted witi) Iowa alkyl, oi 

(3) amino gioup,wlHdi is substituted with phenyl optionally 
siibstitutBd with one or moie suitable substitttent(s) selected from flie 

2Q group consisting of halogen, nitio, lower alkoxy, lower alkyl, 

haloOowei)alkyl, halo(lower)alkoxy and phenyl, and which is optionally 
substituted with lower alkyl.]. 
provided that 

whOT A and two adjacent caAon atonw of the six mcmbeied ring to be bonded 

25 wiAAfonn benzene nng, 

then-Y»=Y*-is — C5=N— , -CH=C— or — .C=CH- , 

or its prodrug, or their phaimaceuticaUy aocepiable salts, for manufachiring a 
3Q medicament for inhibiting PARP activity. 
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